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PRICE 35 CENTS 


WITH ELECTRICAL CONTRACTING 


New floodlighting system re- 
veals classical architecture of 


Washington's National Archives 
building 


Page 80 


Miami's Progress House demon- 
strates advanced wiring design 
for modern electrical living 

Page 92 


Electric Space Heating 


® select 


A SPECIAL REPORT ON ® ee * ae hota 
equipment including load calculation 


tables and Code requirements. Page 67 





G-E Capacitors at Colson Corporation 
raise power factor, save $3600 a year 


‘Power factor has jumped from a low of 84% to 
over 95% and we’re saving $300 a month,”’ reports 
Arthur Davis, Superintendent at the Colson Corp., 
Elyria, Ohio. 

“Except for an occasional check of fuses, we have 
put them up and forgotten about them,’’ Mr. Davis 
reports. ‘“‘We were able to locate all of them on 
platforms keeping them out of the way and nearer 
to power lines.”’ 

With the assistance of the Elliott Electric Co., 
450 kvar of capacitors at 230 volts were installed 
which released the strain put on transformers dur- 
ing peak production periods and eliminated the 
necessity of rewiring or the addition of expensive 
new equipment. 

It will pay you to investigate the possibility of a 
capacitor installation in your plant. If your power 
factor is below 85% and if there is a power factor 
or kva-demand clause in your power bill, chances 
are, you too can make substantial savings in your 
power bill by installing capacitors. Besides reducing 
your power bills, capacitors can release extra system 
capacity and permit your distribution system to 
carry 20 to 30 percent more load. 

For more information about G-E industrial 
capacitors, contact your nearest G-E Apparatus 
Sales Office, or write for Bulletin GEA-5632 to 
Section 441-109, General Electric Company, Sche- 
nectady 5, N. Y. 


— Jack E. Davis, Plant Manager, discusses G-E 


capacitor installation in wood shop with Art 
Davis, plant superintendent. 


G-E capacitors installed out of the way and near ‘ 
power line in the Truck Shop at Colson Corp., 
Elyria, Ohio. 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





UNITED 
MECHANICAL GOODS DIVISION - 


Keep cables in top form with 


United States Rubber Company’s Tapes 


Reinsulating and splicing with U.S. Tapes restore 
a cable or wire to its original dielectric strength 
and efficiency. They are made by United States 
Rubber Company, the only tape manufacturer to 
grow its own natural rubber and make its own 
synthetic rubber and plastics. “U.S.” has amassed 











SECURITY 
FRICTION TAPE 














U.S. Security Rubber Tape 


Excellent for all general electrical work. This 
unvulcanized rubber splicing compound is 
high in tensile strength, elongation, tackiness, 
dielectric strength and stretch. Handles easily, 
fuses without heat. Also in a specification 
grade—U.S. Holdtite—exceeds A.S.T.M. spe- 
cifications. 











years of experience, research data and skill in the 
manufacture of tapes that guarantee dependability 
in any one of the tapes in the “U.S.” Line. 

Because the “U.S.” Line is complete, you can 
simplify purchasing by ordering from this single 
line. Order from a selected “U.S.” distributor or 
any of the 27 “U.S.” District Sales Offices. 


U. S. Security® Friction Tape 


For electrical and general purpose jobs. 
Strong and tacky—it stays on. Does not age 
or dry out. Unusually high tensile strength 
for tough assignments. Straight-tearing, non- 
ravelling. Also in specification grade—U. S. 
Holdtite®—exceeds A.S.T.M. specifications. 


























SECURITY 


RUBBER TAPE 





U.S. Royalastic Plastic Tape 


Makes a thin splice, keeps wiring neat and unclut- 
tered. Does the work of both rubber and friction 
tape in many applications. Complete mechanical 
and electrical protection. High dielectric strength 
and resistance to abrasion, water, 


oils, acids, alkalies and corrosive 
chemicals. Good stretch, tight 
grip. Approved by Underwriters’ 
Laboratories, Inc. 
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stig 
Explos” 


EXPANSION 
EONS 


n-Proof 


Ex pl ost on-Proof noe 
Fully Extended or ~~ 


Intermediate Positions 


ONE ° T M ° P r ee ge my poe 
use of UNYL 50 (left) 

Only Unit... Two Moving Parts use of UNYL 50 (left) 
unions. Extra long 

Expa mn Unions are —— union (UNYL 50) is used 

eo where conduit will not 


completely new and different .. . afford an ease and flex. Standard union 


simplicity of installation never before known with this 
type of explosion-proof equipment! 

Expansion adjustment is built-in! The two moving 
parts telescope or expand to accommodate usual thread 


(UNY 50) is used where 
conduit ‘‘gives"’ to per- 
mit engaging one set 
of threads. Extra long 
types eliminate double 
conventional type in- 
stallations and save 


‘ ° . money! 
lengths. Only ¢wo tightening operations . . . each made 


separately! Smaller external diameters for convenient 
use in restricted quarters! Precision construction for 
absolute explosion-proof protection . .. no need to worry 
about failure to draw surfaces together... . the union 
remains completely explosion-proof at all times, regard- 
less of its retracted or extended position! Special design 
guarantees positive ground at all times! 





EXTRA LONG STANDARD 
Get acquainted with the extra quality and utility buile BNVE Union spews. te = UNV Union showing up te 21/02" 


- “ . is 1-11/32” expansion .. . serves expansion . . . for installation 
into APPLETON Explosion-Proof Expansion Unions. the purpose of two conventional wherever conventional types were 


ly used! 
Write for complete details. (ype eaeae ee 


Sold Exclusively Through Selected Wholesalers 


APPLETON ELECTRIC COMPANY 
1704 Wellington Avenue + Chicago 13, Illinois 


Also Manufacturers of: ‘i 


Explosion-Proof Reelites 


Fixtures Industrial 
fe Lights 


Malleable tron 
Unilet Fittings 


Rely on APPLETON .»» The Standard for Better Wiring yon ay 
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Published for 


engineers, consultants, inspectors and motor shops. Covering 


electrical contractors, industrial electricians, 






engineering, installation, repair, maintenance and manage- 
















ment, in the field of electrical construction and maintenance. 


54th Year NOVEMBER + 1954 


Washington Report 


At a Glemee. oi km. 


Safety Is Good Business, An Editorial 





Electric Space Heating. : SU ey een ek Ge gt ces ee 

A four-part summary of up-to-date information on this fast growing electrical 
application, covering load calculations, equipment specifications, code require- 
ments and directory of manufacturers. 






Plugboard Permits Circuit Juggling. . . ee Serer te area 


Selection of power having numerous voltage- a combinations for research 
and testing purposes is possible with flexible connections 






Nactiomal Agchivmn, POAOGHAROI. «655... <..- uo oan neces cas ceased os oust ws 


New floodlighting system reveals classic eae of National Archives Building 
nightly. 


Pic Cie Fie as 6 = 6 has hak os oes bh 0-s we a be aay s SOR ble ee 
By WALTER J. PRISE—Testing polarity of dc motor fields. 























Planned Wiring for Hospital Expansion. ...............666eeeeee eee renee 


By HUGH P. SCOTT—Modernization and expansion of a hospital in Sacra- 
mento, Calif., involved a 7-fold power boost and transfer of existing load to 
new equipment without interrupting service 





Magnetic Frequency Multipliers........... as 5-9 seu hy aca Ue argh EN One in em 


By J. H. CAMPBELL and E. G. DOWNIE—New emails converter has 
unique circuit for increasing frequency of standard 60-cycle power to 360 cycles 
without moving parts or electronic tubes 





Showplace of Electrical Living. ~ a = 
Spotlighting the ultimate in modern residential living, luxurious Progress House, 


Miami, Fla., previews the kind of house wiring and electrical application suited 
to present-day demands of progressive homeowners. 





Modern Electrical Methods Triple Production. . . 


Electric degreasing tank, variable-speed conveyor, infrared baking oven and 
vaporproof lighting fixtures boost output in Cleveland plant. 





Wiring a Small Town School. 


3 By R. F. CAMUS—A roundup of details of the modern electrical system in 
Webster High and Elementary School, Minden, La. 
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Selenium Rectifier Operation 
By SAMUEL HELLER—Considerations of regula- 
tic temperature, aging and maintenance in the 
lication of industrial type selenium rectifiers. 
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Practical Methods | 
Magnets position assembly components; motors and 
f rs boost supermarket efficiency; flat raceways 

r el odernization 


vator n 


cuts job costing time; welding 
walk-in booth for sand 
bake oven. 


rods 
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k 
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t 
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Modern Lighting 


Award ng school combines artificial and natural 
light ) footcandles provide judging brilliance 


s top-flight lighting 


Reader Service 
Prod 


1 nts, catalogs and bulletins 


Reader's Quiz 


ns and on welder trouble; selective 


verloading transformers; ac motors. 
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Questions on the Code 
Answe! 
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to code questions including fire 


nonmetallic sheathed cable: 
cable as feeder. 


pump 
time 


10T S 


wireways ; 


service 


Adequate Wiring 
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The Contractor is the Key 


yrmal interview with A-W 
ing by Editor W. T. Stuart. 
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Red conductors in Simplex Control Cables 

4 P always read red. That’s because they’re positively 
ell any light identified by white printing on solid black back- 
ground. They won’t change color under different 

lights the way conductors with colored neoprene 


e : 
coverings do. 
...Without Simplex Control Cable conductors don’t have 


to be twisted for identification because color 
ae + » e ° . 
twistin coding is printed on both sides of every conductor 
g at 2%-inch intervals. 
And it doesn’t matter how dirty conductors 
get during pulling, splicing, or termination. Sim- 


10 matter plex Printed Color Coding just won’t blur, rub 


off, or lose its ability to provide quick, safe, sure 


+ conductor identification. 
OW dirty If you’d like a sample of Simplex Printed Color 
Coding and descriptive literature, drop a post 


card to the address below. 


€ 
“> 
ss 


4GREEN 


BOC AC es, 





CONTROL CABLES 


with PRINTED 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Massachusetts 
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The term “‘Scotchlok” is a registered trademark of Minnesota Mining and Mfg. Co., St. Paul 6, Minn. General Export: 122 


cotchlok” makes all these s 


(and ‘‘Scotchloks’”’ never shake loose!) 


Look at what ‘“‘Scotchlok”’ can do! Pigtail splices, 
“*T” splices, ““Y’’ splices, 4-wire crosses—and plenty 
more. You see, ““Scotchlok’’ is the only steel spring 
wire connector that lets you insert wires from both 
ends. It’s an exclusive, patented design. 

That’s reason enough for specifying “‘Scotchlok”’ 
—yet look at the other advantages. The steel spring 
construction grips the wires tight—actually threads 
the wires for extra-strong hold. “‘Scotchlok”’ never 


shakes loose. The coils give a constant-tension grip 
of great strength over the entire splice area. ‘‘Scotch- 
lok” is easy to apply—just twist it on. Wrap with 
“Scotch” 33 Plastic Electrical Tape and you have 
the world’s safest, most compact splice—one that 
can’t shake loose. . . ever! 

“‘Scotchlok”’ is now available in four sizes for wire 
gages from 18 AWG to 2 AWG. Order a trial supply 
today or write for more information. 


“SCOTCHLOK” Electrical Spring Connectors 


E. 42nd St., New York 17, N.Y. In Canada: London, Ont., Can. 


6 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


. NOVEMBER, 1954 


plices 


@ 





CHERRY RIVET CO. INCREASED PRODUCTION. 


CUT COSTS WITH SPEED-TROLS 


Sterling Speed-Trols are aiding in faster, more economical production of our 
patented Cherry Blind Rivet, reports Mr. Milo Ketchum, Chief Engineer 
of Cherry Rivet Company, Los Angeles. Speed-Trols were selected to drive 
our specially designed automatic upsetting machines because of their accu- 
rate speed selection, positive pulley adjustment, compactness, smooth, quiet 
operation. We have used Speed-Trols for over five years without one bit of 


repair Cost. 


Speed-Trol...Variable Speed at its Best 


OUTSTANDING FEATURES: 


A Single, Compact Power Unit containing motor, variable 
speed transmission, with or without integral speed reducer— 
Effective Cooling Systems with direct-through ventila- 
tion, dual or internal cooling—Positive Pulley Adjustment 
for infinite speed variation, accurate speed selection and 
regulation—Fingertip Control of Speed with standard or 
remote controls—Specially Designed V-Belt for heavy 
duty, long life—Protected Designs, drip-proof, splash-proof, 


totally enclosed—Rugged Construction for continuous 
duty, permanent bearing alignment—Streamlined for easy 
cleaning, better appearance—Interchangeable Mounting 
Dimensions between constant and variable speed drives— 
Versatile Mounting for any position—Smooth, Quiet 
Operation through dynamic balancing; Herringbone Rotor; 
pre-lubricated, double shielded ball bearings—Low Installa- 
tion Cost due to compact design, versatile mounting, inter- 
changeable mounting dimensions. 


There is a Sterling Electric Power Drive to Meet Virtually Every Requirement 


Sterling Slo-Speed Electric Power Drives—for geared low speed at its best 
Sterling Klosd and Klosd-Tite Motors—for constant normal speed at its best 


20-PAGE ILLUSTRATED CATALOG 
... Sterling Speed-Trol, Slo- 
Speed, Klosd and Klosd-Tite 
Electric Power Drives, Write 
for catalog 1-416 


TERLING 


Plants: New York City 51 @ Chicago 35 @ Los Angeles 22 @ Hamilton, Canada @ Santiago, Chile 


ELECTRIC 
MOTORS 


Offices gnd distributors in all principal cities 





ROOF 


Here's a spot out of the way of production flow — 
ideal for a unit substation. Lines to machines are 
short and direct. Either outdoor units or indoor units 
inside an enclosure can be used. 





LJ 
sen ® 
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BALCONY 


Here's another way to conserve valuable floor area! 
Substation is out of the way — yet right where it 
does the most good. While construction of balcony 
must be sturdy, it need not be expensive. 


THERE S ALWAYS 


Modernize electrically with Allis-Chalmers 
switchgear placed in nonproductive space 


® Bringing high voltage lines close to 
load centers is no problem with com- 
pact Allis-Chalmers unit substations. 
They fit anywhere . . . on the roof... 
on a balcony ... in the basement... or 
outside near the building. 


@ Allis-Chalmers unit substations sim- 
plify the problem of keeping electrical 
distribution in step with increased 
power usage; help you get full produc- 
tion out of tools and equipment; and 
help you improve operating costs. 


ALLIS- 
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AR BUILDING BASEMENT 


If indoor atmosphere is hazardous or floor space and 
overhead space are at a premium, outdoor weather- 
proof unit substations can be placed near building. 


Where basement-located pumps or compressors are 
the main load or where machinery is light in weight, 
substations are often placed under the main floor, 





| AVOID THESE LOSSES BY 
| USING UNIT SUBSTATIONS 
Reduced Motor Torque — Torque and 


horsepower drop when voltage drops. Unit 
subs improve voltage by shortening low volt- 
age cable runs, 


Power Interruptions — Special circuit 
schemes on standard Allis-Chalmers switch- 
gear permit removal of breakers without 
power interruption. 

GET COMPLETE INFORMATION Prolonged Down Time — Many old break- 
Let experienced Allis-Chaimers switchgear Ne inadequate and a fault could 
engineers help you solve your distribution cause down time. 

problems. Call your nearby A-C district of- High Moving Costs — Packaged unit subs 
fice, or send for new 24-page bulletin “Power and bus duct cut equipment relocation costs. 


at Load Centers Pays Off” (11B6285B). Lost Dryer Output—10% undervoltage cuts 
Allis-Chalmers, Milwaukee 1, Wisconsin. output of infrared oven 15%. 


Lost Overload Capacity — Overload capa- 
city drops about 10% for every 5% below 
rated voltage. 


High Cable Costs — Savings in cable alone 

can go a long way toward modern- 

izing a distribution system. 

CHALMERS = 
L 
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RACO OFFERS 


Am... 


ONLY 4 BARS ENABLE YOU euuiar Tales a wane 
TO INSTALL ANY DEPTH BOX INSTEAD OF 16 
WHEREVER YOU WANT IT 

REGARDLESS OF STUDDING SIZE OR SPACING 


Ew EXPANDED 1814” 
CLOSED 114”——> 


—_— EXPANDED 2614” only four bars 
CLOSED 194” ————+| | ets 
: adjustment 


NORMAL SAFETY PRECAUTIONS REQUIRE THAT A BAR MUST WITHSTAND THESE TESTS 
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Don't buy just Type RR’ High Voltage Cable 
Phelps Dodge 
Habirite 





x Experimental compound of high voltage, butyl ¥ Habirite butyl rubber insulation is shown being 
rubber insulating material is carefully milled in exposed to severe ozone conditions in one of 


Phelps Dodge’s extensive research laboratory. Phelps Dodge’s exacting laboratory tests. 


eee wr. 
> Habirite-Habirprene cable being checked for > X-Ray machine used to carefully examine quality 


corona level, an important step in assuring safe of cable insulation, also detects defects, porosity 
operation of finished product. and foreign matter, helps eliminate faulty cable. 
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-Habirprene 


Rely on this highest quality cable— 
it works where others fail 


The term “RR” is just a name, not an assurance of 
quality. When you order high voltage RR cable, insist 
on Phelps Dodge Habirite-Habirprene—developed 
through years of experience in designing and making 
high voltage cables. Habirite-Habirprene exceeds the 


trade’s highest standards of quality and reliability. 


Phelps Dodge Habirite insulation, a specially engi- 
neered butyl rubber compound, has a service depend- 
ability record unapproached by any other type of rubber 
insulation. Habirite is greatly superior to old-fashioned 


insulations for these reasons: 
> Much greater resistance to heat and oxidation. This 
permits a higher temperature rating, with consequent 


reduction in conductor size and in cable cost. 


Much greater resistance to ozone—present around 
high voltage equipment. 


Much greater mechanical toughness affording maxi- 


mum protection against damage from tools, stones 
and other installation hazards. 


Better electrical properties—giving a greater safety 
factor in operation. 


Maximum uniformity of finished product—due to 


controllable uniformity of raw materials. 


Elimination of laminations which cause weak spots— 
through use of Phelps Dodge extrusion insulating 
process. 


Phelps Dodge Habirprene sheath, a unique neoprene 
compound, is especially made to be extra resistant to 
corona, one of the worst enemies of high voltage cable. 
This extra resistance to corona is an exclusive Phelps Dodge 
feature. It provides a greater safety factor in operation 
and has contributed to the remarkable reputation and 


service record of Habirite-Habirprene. 


When you specify Habirite-Habirprene, you are assured 
of getting RR cable with the utmost in safety and dura- 
bility. Habirite-Habirprene is the result of Phelps 
Dodge’s rigid quality standards, long experience, expert 
engineering and vast facilities. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


SALES OFFICES: ATLANTA, 903 Candler Bidg.; BOSTON, 20 Providence Street; BUFFALO, 180 Perry Street; CHARLOTTE, 213 West First Street; CHICAGO, 100 West Monroe 
Street; CINCINNATI, 18 East Fourth Street; CLEVELAND, 816 Superior Avenue, N.E.; DALLAS, 3113 McKinney Avenue; JACKSONVILLE, 33 S. Hogan St.; DETROIT, 28 West Adams 
Avenue; FORT WAYNE, 4400 New Haven Avenue; GREENSBORO, N. C., P. O. Box 2643; HOUSTON, 3517-19 Polk Avenue; KANSAS CITY, MO., 406 West 34th Street; LOS 
ANGELES, 6100 Gorfield Avenue; MILWAUKEE, 2408 N. Farwell Avenue; MINNEAPOLIS, 5009A Excelsior Blvd.; NEW ORLEANS, 1009 Carondelet Bidg.; NEW YORK, 40 
Woll Street; PHILADELPHIA, 1617 Pennsylvania Blvd.; PITTSBURGH, 1532 Oliver Bldg.; PORTLAND, ORE., 1220 S.W. Stark St.; RICHMOND, 113 E. Cary St.; ROANOKE, 3645 
Martine! Avenve,[Castle Heights, S.W.; ST. LOUIS, 1221 Locust Street; SAN FRANCISCO, 369 Pine Street; SEATTLE, 505 Skinner Bidg.; WASHINGTON, D.C., 14th and “F” Sts., N. W. 
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DOLLAR 


VAL 


GOLD 


RUBBER FRICTION 


Gold Seal PLASTIC electrical tape, for example, gives you more 
“coverage” per roll. A few neat wraps and the job’s finished 
— gives all needed dielectric on most jobs. Single 60 ft. rolls, 
cellophane protected, are packed in round metal cans. 
“Tape-saver” 20 ft. rolls, sized to meet average job needs and 
“swing” easy in tight places, are packed in 10-roll Handy Pack 
containers. Sample free on request. Jenkins Bros., Rubber Division, 


100 Park Avenue, New York 17. 





* s 
~~ 


JENKINS 


FRICTION * RUBBER + PLASTIC 


Also Diamond Seal Friction and Rubber 
Tapes made to ASTM specifications. 
Products of Jenkins Bros. — makers 

of famous Jenkins valves. 
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what do you sah 1, 
of a “hot i 


« NO CONDUCTOR 
ARCING DAMAGE? 


e QUICK, EASY INSTALLATION 
ON A “HOT” LINE? 


e POSITIVE, EFFICIENT 
TIGHTENING WITH 
“HOT-STICK’’? 


e LARGE CONTACT AREAS? 


e LONG, TROUBLE- 
FREE SERVICE? 





answers all 
your requirements with a brand new 
one-piece ‘‘Hook-over”’ Hotline 
Stirrup Clamp... TYPE AHLS... 
designed for time-saving installation, 
longer service life and rugged. 
efficient dependability in service. 


The heat-treated clamp body, 
cap and eye are high-strength cast 
aluminum alloy. Copper stirrup 
loops are serrated and compression- 





7 _- — —————o - vane _— sd = 
bonded into the clamps .. can t pull 7 & eomeendiimanrs«: pian i Tous \ 
out! Bolts are furnished with both f eS SS i on arene aa | 
flat and split washers. Hinge pins are ; fi f) i \ire } YG “) KY VY .  N 
stainless steel, and all other yi ed ar a, ae Na . S\y 
hardware parts are alumilite-finished oy eat, 
, ? ; F \ 
high-strength aluminum alloy. om fs — a asintinens Sie ah 
oA 
i r 
/ fi cont _- 
| xsS = a Rinne: _—— : os ee — \\ 
FF : 
} mo § yy ww 
\ f 4 4 
ee 


FOR MORE COMPLETE. INFORMATION consult your nearest ABW representative or contact our home office 


Aluminum & a Yel id Molel 1 1iaicl CaRAe WL See ahaa ct Va ttte) 014 

for SUBSTATION * TRANSMISSION © DISTRIBUTION SYSTEMS nue? @ uauer Cevrlu 24 
NDERSON RASS nyt inc. 
P. O. DRAWER 2151 e BIRMINGHAM 1, ALABAMA: 











NEW FEDERAL OAR 
GRINE VOU THESE 





TAKE YOUR PENCIL and check the list of values in this new Type D 
Safety Switch line. These switches are available in 30, 60, 100, 200, 400 
and 600 amp. capacities, in both general purpose and raintight enclosures, 


DEPENDABLE SIMPLE MAINTENANCE 

[-] Simple, dual knife blade construction. ("] Moving parts and making and breaking contacts 
(_] New patented high-pressure fuse holders. clearly visible for inspection and maintenance. 
[] Large, rugged current-carrying parts. 


INSTALLATION EASE STYLING 

(_] Generous wiring gutters. [] Smart and modern. 

[_] Solderless connectors. (-] Uniform design ensures high standards of performance. 
[_] Neutrals connected for direct feed through wiring. [_] Attractive appearance of completed installations. 
[1] Knockouts... right size and in the right places. [] Enclosure dimensions are smaller than ever. 
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TVPE O SAFETY SWITCHES 
Co VALUES — 








CHECK THESE 30 AMP. PLUS VALUES! 





[_] MINIMUM NUMBER 
[_] VISIBLE KNIFE OF JOINTS 


BLADES gy 2 Wrap around lug and bus 
With cover open, shows at construction minimizes 
a glance if switch is in number of heat-creating 


“On” or “Off” position. joints; assures cool opera- 
tion. 








[_] HIGH PRESSURE 
FUSE HOLDER [-] FUSES ACCESSIBLE 
Coil spring type located in Operating crossbar under 
block beneath the fuse and the switch block provides 


unaffected by its heat. full access to fuses. 
Holds fuse in a vise-like 


grip. 
































[_] AMPLE GUTTER [(_] FEED-THROUGH 
SPACE — NEUTRAL — 


Wide, unobstructed gutter Whether coming in at top 


space eliminates need for or bottom, feed-through 
threading wire under oper- neutral is always readily ac- 


a rlir ating crossbar. LL — cessible for easy wiring. 


) | 


Add these up and you will agree that the new feature-packed 
Federal Noark Type D Safety Switch line is the one for you. And 
remember ...many of these advanced features are incorporated in 
the 60, 100, 200, 400 and 600 amp. switches. 


| 


























Write for your copy of this new book on * 
Federal Noark feature-packed Type D Safety Switches 





FEDERAL PACIFIC ELECTRIC CO. 


FORMERLY — FEDERAL ELECTRIC PRODUCTS COMPANY AND PACIFIC ELECTRIC MANUFACTURING CORP 
Main Office: 50 PARIS STREET, NEWARK 1, N. J. 


Federal Pacific products: Stab-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Industrial Circuit Breakers, Panelboards, 
Switchboards, Control Centers, Bus Duct. High voltage circuit breakers and power switches % Sales offices in principal cities. 
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~» MITCHELL 


IDEAL LUMINOUS SEMI-INDIRECT 
COMMERCIAL LUMINAIRES 


New MITCHELL “Lume-Glow” sets the standard of 
oto alet -eeluiiolaiolol(-Mlaelia-tam@illsliliiile ME LMCI ol-taliletol iby 
rol Si Te lal to Mi iolmm (ohm oldie Litt Maelligeti mello Mi-tohitie-cW ol(-ter tile] 
eye-ease illumination. Designed for pendant mounting, 
Lume-Glow luminaires achieve a desirably high upward 
component coupled with diffused downward lighting to 
achieve this new concept in.glare-free, restfulgillumination. The 
superb combination of abundant light output with 
oar aielt Me olale lili tt Mr Meolaall-Sa-1eMiilcoltle Mit Melateliile] MULT) 
polystyrene plastic formed in an ultra-shallow streamlined 
contour of unusual beauty and distinction. Finally, 
“Lume-Glow” offers exceptional advantages in simplified 
TasicolicohicolamelateMulelali-ilelio Ml mel m@mill | Mel-tfol lL ol-lalli(ael (elit; 


and performance data, write for Bulletin No. 4. 


* 


The “Evenglo” plastic diffusing 
shield provides the most desir- 
able low surface brightness 


* 


High upward component, com- 
bined with plastic diffusing 
shield, provides the eye-ease 
illumination of indirect lighting 


* 


Ultra-shallow contour achieves 
a smart, streamlined effect to 
create clean, tailored-looking 
installations in the most dis- 
tinguished interiors 


* 


Available in 4-Foot, 2-Lamp 
or 4-Lamp Luminaires (choice 
of Rapid Start, Slimline or 
Medium Bi-Pin), and in 8-Foot, 
2-Lamp or 4-Lamp Slimline. 
Matching Spots, Fill-Ins and 
Corner Boxes are available 





where quality counts, MITCHELL MANUFACTURING CO. 
specify 2525 N. Clybourn Ave., Chicago 14, Illinois 
In Canada: Mitchell Mfg. Co., Ltd., 19 Waterman, Toronto 
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ANY FITTING YOU CAN THINK OF! 


Gedney’s got it...in malleable iron... accurately machined 
.- + quickest, least costly to install 


IT’S RIGHT THERE in the Gedney line...every individually inspected to assure you the lowest 
fitting that you need for every sort of installation! installed costs obtainable today! Always order 
And Gedney fittings are accurately machined and Gedney fittings and you'll always make maximum 
threaded...made of unbreakable malleable iron... savings of time and money. 








CONDUIT LOCKNUTS — sizes 

from 34" to 6”. Sizes 34” to 

1%” are made of heavy nut \ 3-PIECE CONDUIT COUPLINGS 
lock steel...all other sizes, m —come in a large range of 
malleable iron. All sizes Ao a sizes from 14” to 6”. Mallea- 
cadmium plated. Also <a ble iron, cadmium plated. 
bonding wedge locknuts, 

1,” to 6”. 








PIPE STRAPS— CLAMP BACKS 


CAPPED BUSHINGS—available 
in a standard range from 14” 
to 6”. Made of unbreakable 
malleable iron, cadmium 
plated. 





CORNER PULL-IN ELBOWS — 
made in %", 4”, 1”, 1%’, 
1%,” and 2” sizes. Out- 
standing for space saving, 
machine wiring, easy wire 
pulling. Malleable iron, cad- 
mium plated. 


and NEST BACKS—1 hole— 
for rigid E.M.T. and service 
entrance cable. Available in 
a full range of standard 
sizes. Malleable iron, hot 
dip galvanized. 





NAIL STRAPS — for rigid 
E.M.T. and S.E. cables with 
O.D. of .706 to 1.163 inches. 
In sizes %”, %”, and 1”. 
Malleable iron, cadmium 
plated. 








RKO BLDG. « RADIO CITY « NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn. 





GEDNEY FITTINGS FIT 
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INSTALLATION: Niagara Mohawk Power Corporation, Electric Building 
Buffalo, New York 
ILLUMINATING ENGINEER: Mr. J. F. Parsons, Niagara Mohawk Power 
Corporation 
AREA: Customer's Service Office — 77’ x 40 
CEILING HEIGHT: 11’-6" 
FIXTURES: Litecontro! No. 3724, with Holophane No. 9016 lenses, 
2-F96T12 standard warm white lamps; fixtures arranged in double rows 
SPACING: 10/ on centers 
REFLECTION FACTORS: Ceiling 80°%, walls 50°, floor 30 
INTENSITY: 90 Footcandles in service 
BRIGHTNESS READINGS ON LENSES: 
70 degrees — 180 footlamberts 
60 degrees — 270 footlamberts 
45 degrees — 950 footiamberts 
0 degrees — 1800 footlomberts 


Paired Fixtures 
show 
LITECONTROL 
Flexibility 


, desk tops 30 


Striking good looks mark this unusual 
solution to office lighting problems. 
Standard LIrECONTROL 3724 shallow 
“surface troffers’’ were mounted side 
by side, forming a double width unit 
which gives high intensity light with 
very little increase in brightness. 
Adjacent glass side panels were 
omitted and the fixtures joined by 
means of small clips. Installation was 
simple and rapid. Although joined 
into a single unit, fixture doors still 
swing fully open on hinges, at a fin- 
get's touch on the snap-lock triggers, 


for easy cleaning and maintenance. 

Holophane low brightness lenses, 
diffusing glass side panels and light- 
toned interior decoration complete a 
picture of outstanding lighting for day- 


long office comfort . . . custom lighting 
with standard fixtures. Let us show 
you how LITECONTROL efficiency and 
versatility can work for you. Call or 
write your local representative today. 


LITECONTROMYiitcves 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 
DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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CORROSIVE LOCATIONS ~ 





UNDERGROUND FEEDER AND BRANCH CIRCUIT CABLE 


Columbia-UF cable is a specifically designed thermo- 
plastic cable tested and approved by Underwriters’ 
Laboratories, Inc. and recognized by the National 
Electric Code (1953) for use in wet, damp or corro- 
sive locations. It is approved for direct earth burial in 
branch and feeder circuits when provided with over- 
current protection. Columbia-UF is highly resistant to 
acids, alkalis, lubricants, corrosive fumes and water. 
It resists fungus and corrosion and will not support 
combustion. 


Columbia-UF is available in sizes 14/2, 12/2, 10/2 with and without 
ground; 14/3, 12/3 and 10/3 without ground wire; in single conduc- 
tor in sizes #14 to #4 AWG. 


WRITE TODAY FOR ILLUSTRATED BOOKLET 


COLUMBIA CABLE & ELECTRIC CORP. 


Serving the Electrical Wholesaler Since 1912 
255 Chestnut St. Brooklyn 8, N. Y. 


Flexible Steel Conduit TW A.B.C. Armored Cable Underground Feeder Cable 
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FINE DIFFUSION... the cubicles ap- 


pear to blend into one solid,luminous 
mass. Its surface is 30% vertical 
members ! 


HIGH EFFICIENCY. ..translucency and 


openness, tapered vanes, shallowness 
(34’") —these assure highest illumi- 
nation values with low absorption 
factor. 


LOW BRIGHTNESS ...its vanes with 
contrasting cubicles and “in shadow” 
characteristics render light of ex- 
tremely low brightness without an 
effect of dimness. 


EXCELLENT SHIELDING . . . exclusive 


45° x 45° shielding method (with 
34’’ cubes) gives greater eye protec- 
tion than any other louver with 
larger openings. 


LOW MAINTENANCE . . . GrateLite 


stays clean—bugs and dust drop right 
through. Quick, easy washing re- 
stores brand new luster every time. 
A two minute job! 


*TM Reg. U. S. & Can. Pats. Pend. 


ELECTRICA’' 


diffusion power 


Thousands of these cubes 
make up each GrateLite panel... and 
create a brand new kind of light. 


GUTH LUMINOUS - LOUVERALL CEILINGS 


AND MORE! GrateLite’s closely spaced vanes 
make it rugged to stand severe usage. It provides efficient 
AIR CONDITIONING DIFFUSION ...and filters out a 


portion of room noise. 


It’s all in the sight-saving cubes—and only GrateLite has them! 


Write for free booklet ‘The Gratelite Story’’ today. 


THE EDWIN F. GUTH COMPANY S1.LOUIS 3, MO. 
yo cee Lightrirg frace lQo2z 
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New Style Shipping Crate 


Cuts Transformer 
Warehousing 


ese DISTRIBUTION TRANSFORMERS can be 
moved fast and efficiently with Allis-Chal- 
mers new style shipping crate. With the new 
crate, it is easier to move transformers with a 
fork truck because the crate bottom is a pallet 
to permit easy loading. 

Stacking is easier too. Side bracing distributes 
loads so effectively that it is no longer necessary 
to use wooden runners between layers of stacked 
crates. Crates are built of quality lumber. The 
tops and bottoms key with the tops and bottoms 
of adjacent crates. Crates can be stacked higher 
and more safely than ever before. 


CRATE BOTTOM is a re-usable pallet. After 
transformer is uncrated you can remove pallet 
and use it for handling other materials. 


Local Stocks Available 
Allis-Chalmers maintains local stocks of conven- 
tional distribution transformers as well as self- 
protecting and overload indicating types. All are 
available in most popular ratings. 'These stocks, 
in addition to your own transformer supply, as- 
sure a solution to your distribution transformer 
problem when you need it — where you need it. 


Take stock of your transformer needs today. To get more facts on 


There's a Stock Near. 
You... Order Today ©. 


availability and ease of handling of Allis-Chalmers distribution trans- 
formers, contact your local A-C office or distributor or write Allis- 
Chaimers, Milwaukee 1, Wisconsin. 





_ ALLIS-CHALMERS 
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Now. ,.88% longer 
Shes. U.S. ROYAL 


MASTER OUTLIVES THE AVERAGE 
MOLDED CORD ALMOST 2 TO 1 


avn nage phe ag Chart—summarizing individual 
CORD 3 TO 1. service factors weighted by their 
contribution to overall service life 
— shows new U. S. Royal Master 
Cord gives 88% longer life than 
the average of competitive molded 


cords. 








8 





% LIFE EXPECTANCY 























Superior on every count!* 


VU 33.3% greater heat resistance 

@ 55.7% greater impact strength 

@ 53.8% greater abrasion resistance 

@ 30.6% greater resistance to cutting 

@® 110.3% greater resistance to tearing 

@ 21.2% greater tension or breaking strength 
@® 23.3% greater oil resistance 

@ 128.8% greater flexibility 


*to the average of molded cords of other makes 


IN) UNITED STATES 


ELECTRICAL WIRE AND CABLE DEPARTMENT 
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cord life—with NEW 


MASTER portable cord! 


Far outlasts any other cord made! 


Service to cost ratings show new U. S. Royal Master Cord 


actually gives $1.88 in value for every cord dollar when 


Two years ago, “U. S.” engineers began a com- 
plete reexamination of portable cord construc- 
tion, service life, and the causes of cord failure. 


Over 10,000 tests were made. More than a 
thousand cords of all leading makes, including 
our own famous U. S. Royal Cord, were ana- 
lyzed, tested, and compared. 


Every life factor was considered and carefully 
evaluated, alone and in its relation to overall 
cord performance and service life. 


Backed by 64 years of experience in the manu- 
facture of electrical wire and cable, U. S. Rubber 
engineers then translated their findings into an 
entirely new portable cord, designed to surpass 
any other previously made. 






compared to the average competitive molded cord! 


Prove to yourself the outstanding superiority of new U. S. 


Extensive tests, both in the laboratory and in 
outside plant installations have proved this new 
portable cord startlingly superior in every respect! 





New U. S. Royal Master is unquestionably 
the finest cord you can buy! 


From every standpoint, new U. S. Royal Master 
is a finer, more durable cord— actually gives 
88% longer life than the average of other molded 
cords — far longer than any other cord — sur- 
passing even a hypothetical cord incorporating 
the best features of all those tested! 


Far greater value, too! In spite of almost doubled 
service life, this great new cord is in the same 
price category as other molded cords—giving you 
$1.88 in cord value for every cord $1.00! 


Royal Master Portable Cord—in both service life and 


economy! Get in touch with your “U.S.” distributor today! 


Approved by Underwriters’ Laboratories, Inc. 


RUBBER COMPANY 


ROCKEFELLER CENTER, 






NEW YORK 20, N. Y. 
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SUILT-IN CONDUIT 


IL 


Telephone service is so much a part of modern living. 


To make sure that it is available in the right places 
(bedroom, kitchen, den and hall) —and that the wires 
are concealed — include telephone conduits 


in all your electrical contracts for new homes. 


+ . P ‘ C=, 
Your Bell Telephone Company will be glad to help you work out economical y ® 
& i 


conduit installations. Just call your nearest Business Office. 7 \ f,/ 
BELL TELEPHONE SYSTEM eZ 





For 10 to 100 AMP AG J 
New dc Control 


ALLIS-CHALMERS 


CONTROL 


@ This new line of general purpose, 
heavy-duty dc control starts with a 
multi-pole auxiliary relay and in- 
cludes contactors ranging from 25 
to 100 amps. The contactors are 
available in five basic units with 
optional arrangements of normally 
open and normally closed mainand |" 
auxiliary contacts. i 
522-2 


Contactor FF 


hierchemmily 


Of Parts Affords 
Maximum Convenence 
aud Economy 





New Bulletin — Bulletin 14B8171 gives data on the 
Allis-Chalmers de line which now covers the complete 
range up to 600 amperes. See your local Allis-Chalmers 
representative or write Allis-Chalmers, Milwaukee 1, Wis. 


50 amp Fe 











Change in color bar indicates size change. Number in parentheses 
tells how many sizes of that component are needed. 


This chart graphically illustrates the exceptional inter- 
changeability of parts in this new control line. Mainte- 
nance is greatly simplified. Only a small inventory of 
parts is needed to keep these controls operative. The 
possibility of lengthy, costly “down” periods is practi- 
cally eliminated. 


Other Features — Vertical action contactors have a roll- 
ing, self-wiping action. Contactor tips are forged cop- 
per. Current-carrying parts are silver plated. All other 


metallic parts are zinc plated. Relay tips are silver alloy. 
A-4448 


ALLIS-CHALMERS 
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POWER TWINS 


--- Newest, Most Practical Team 
for Plant and Equipment Wiring 


VARNISHED CAMBRIC OR RUBBER INTERLOCKED SAFETY m. i. WIRING SYSTEMS 


ARMORED CABLES 


BARE, WEATHERPROOF, INSULATED WIRES 
and CABLES FOR EVERY ELECTRICAL PURPOSE 


The famous Power Twins combine lower installed costs with 
unique adaptability. They are ideal for electrical wiring 
without conduit in close areas and under, down and 
around beams and pillars...where power needs vary... 
where plant layout presents difficulties. 


Varnished Cambric or Rubber Interlocked Armor Cable is designed 
for both low and high voltage requirements, (lighting 

and power control) and is available with steel, 

bronze or aluminum armor. 


Safety m.i. Wiring System, all mineral insulated and exclusive 
with General Cable, is ideal for all applications up to 600 v. 
where heat, vapors, moisture, aging are of particular concern. 
Lower installed cost! Small diameter saves space! 

Trains easily for neat, compact installation. 

Investigate this popular combination before you buy. 

They can save you time and money, 


GENERAL CABLE CORPORATION 


420 Lexington Avenue, New York 17, N. Y. + Sales Offices: Atlanta + Boston 
Buffalo + Chicago * Cincinnati + Cleveland + Dallas +» Denver « Detroit - Erie ( Pa.) 
Greensboro (N.C.) + Houston + Indianapolis + Kansas City + Los Angele: 
Memphis + Milwaukee +- Minneapolis * New York + Newark (N. J.) + Philadelphia 
Pittsburgh + Portland (Ore.) * Richmond ( Va.) + Rochester (N. Y.) + Rome (N. Y.) 
St. Louis « San Francisco + Seattle + Syracuse * Tulsa +« Washington, D. C. 
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td new / the oval-cover, flat-back Pylet 


The new “OR" series Pylets, with interchangeable features, will meet all 
electrical conduit fitting requirements for machinery wiring... 
plant maintenance. ..and new construction. 


@ Accurate, ferrous alloy casting. 

@ Tapered, machine cut threads. 

@ Large, flat back area, easily drilled for secure mounting. 
@ Roomy, smooth interior facilitates wire pulling. 

@ Well-rounded edges prevent wire damage. 

@ Self-retaining cover screws. 


Sold only through authorized distributors. 
Write for bulletin and names of distributors in your area. 


THE PYLE-NATIONAL COMPANY 


SINCE 1897 1344 North Kostner Avenue, Chicago 51, Illinois 


District Offices and Representatives in Principal Cities of the United States and Canada 
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Douglas Aircraft Installs 2 Acres of Multi-Function 
Wakefield Ceiling in its New Design Center 





Arrcrart Desicn 
BuILDING 


El Segundo Division of 
Douglas Aircraft 


Architects and 
Engineers: Kistner, 
Wright and Wright 
Los “Angeles 


Electrical Contractor: 
Hoffman and Jacobs 


Long Beach, Calif. 


Licensed Agent: 
Graybar Electric 
Company, Inc. 


Long Beach, Calif. 


Unprecedented Electric Ceiling supplied by Wakefield 
incorporates seven basic services and was installed in its 
entirety by an electrical contractor. 





Here the Wakefield Ceiling realizes its ultimate multi-purpose potential. 
And here the electrical contractor comes to full stature as a factor in build- 
ing construction. The complete job of installing over two acres of luminous 
corrugated Plexiglas panels, with which are integrated acoustical baffles, 
air diffusers, sprinkler heads, intercommunication loud speakers, power 
outlets and provisions for carrying telephone cables to point of use—this 
tremendous job was entrusted in its entirety to an electrical contractor. 


Electric Ceiling provides 


these basic services 


Fully diffused lighting of 90-100 
foatcandies In addition the electrical contractor 
installed the electrical channel hous- 
ings and assemblies, al! designed and 
built by Wakefield, which support Wakefield has recently prepared 
the plastic diffusers and 4000 lamps. new brochures on the Wakefield 

Ceiling and Wakefield Geometrics 


play such an important role in the 


Acoustical equipment for noise con- construction of this superb building. 


trol 


Power distribution for electrical of- 
fice equipment 


Teleph« mne services 


Public address system 
Air distribution and return 


The sprinkler system 


WAKEFIELD GEOWETRICS THE CAVALIER 
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‘Wakefield is proud to have been 


chosen to work with'the forward- 
looking management of Douglas 
Aircraft and their architects and 
engineers in the planning and build- 
ing of the world’s most advanced 
aircraft engineering center. Proud, 
too, to see an electrical contractor 


THE PACEMAKER 


which will help the electrical con- 
tractor, as well as the building 
owner, to realize the tremendous 
advantages of multi-purpose ceil- 
ings. Write The F. W. Wakefield 
Brass Company, Vermilion, Ohio. 
In Canada: Wakefield Lighting 
Limited, London, Ontario. 


ew Over-ALL _— 
Po WT 


THE STAR THE WAKEFIELD CEILING 
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- 
ods enw lw of: DELCO 


OPEN FRAME BALL-BEARING MOTORS 


New NEMA frame sizes—the major design feature of 
Corrosive-resistant cast these greatly improved Delcos—offer users more power 


caase ans enemies in less space, with less noise, less weight, and better 
Sentbtliny end tong Ue. appearance. Yet with all these new advantages, there’s 
ee Se no sacrifice of performance or electrical characteristics! 
These are the motors you can order now in frame sizes 
182 and 184—and get in a hurry. Larger frame sizes— 
to 326—will be available later. Also, there are new 
Greese-lubricated totally-enclosed fan-cooled motors in frame sizes 182 and 
i nektnadeee ebnenet 184 available now. These two new lines are compact. . . 
tioned to maintain per- lightweight eos quiet. 


t shaft ali: 








Previous frame sizes will ti to be availabi 








Rotor Is die-cost clumi- . DELCO PRODUCTS 


num, dynamically bal- s DIVISION OF GENERAL MOTORS CORPORATION 
anced in unit with shaft AYTON OK 


— : DAYTON 1, OHIO 
to redvece vibration. 


A GENERAL MOTORS PRODUCT a= A UNITED MOTORS LINE 


DISTRIBUTED BY WHOLESALERS EVERYWHERE 
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DON’T MISS 


THE BOAT... «te Light's 


Diamond Jubilee 


HTS Competition 








electrical 





contractors a 


... With one or Wrérée-of the folloWirlg-types~of_lighting in- 
stallations: Stores, Schools & Offices, Industrials, Residential, 
Floodlighting, Miscellaneous (hospitals, banks, lobbies, etc.) 
* $1350 in cash awards 
* Publication of first prize winning entries 


* Free reprints of published first prize articles for local 
sales promotion 


Lighting Competition Chairman 
FLECTR | CAL ELECTRICAL CONSTRUCTICM AND MAINTENANCE 

330 West 42nd Street, New York 36, N. Y. 
CONSTR l} CT| ON I'm not going to miss the boat. Send me the Rules Brochure and 
AND MAINTENANCE ‘®@ rote 


NAME 


A McGRAW-HILL PUBLICATION COMPANY 
330 WEST 42nd STREET, NEW YORK 36, N. ¥. sania 
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A MESSAGE TO AMERICAN 


INDUSTRY ONE OF A SERIES 


Next Steps in Atomic Progress... . 
A Challenge to American Industry 


The purpose of this editorial is to throw light 
on the significance for American industry of 
recent changes in the statutes that control the 


development of atomic energy. 


The need for clear light on the meaning of 
this new legislation is made more urgent by 
the political confusion and distortion that 
marked its course through Congress. The po- 
litically inspired charges of “giveaway” that 
delayed its passage — charges that were almost 
totally unrelated to the legislation itself — 
helped to obscure the vital importance of the 
step finally taken by Congress. 

In sober, post-Congressional fact, the prin- 
cipal significance of the new atomic legislation 
is that it extends to private enterprise respon- 
sibility for the development of peaceful uses of 
atomic energy, whereas heretofore this re- 
sponsibility has rested in a tight government 
monopoly. And this extension is made on 
terms that emphasize the responsibility 
far more than they open any opportunity 
for economic gain in fulfilling it. The re- 
vised Atomic Energy Act provides that: 

1. Industry may now own and operate its 
own nuclear reactors, under license from the 
Atomic Energy Commission. And it may build 


and sell nuclear reactors for export. 


2. Industry may use — but not own — nuclear 
materials at the discretion of the Atomic Energy 


Commission. 


3. The Atomic Energy Commission will 


make available to industry scientific knowledge 


that may be useful in developing peaceful ap- 
plications of nuclear energy. 

4. For the first time, industry will have the 
right to patent inventions in the field of non- 
military nuclear energy. However, “basic”’ dis- 
coveries must be made available to all compa- 
nies in the field for a period of five years, after 
which they, too, will revert to normal patent 


status. 


Two Kinds of Know-How 


These provisions, despite the imposed limi- 
tations, represent the first positive step toward 
development of nuclear energy for peaceful 
applications in the United States. Potentially 
useful knowledge, previously locked in the 
minds of government scientists, will now be 
available to all those who are willing and able 
to put it to work for the good of mankind. 

The advantages to be gained from enlisting 
the talents of American industry in the devel- 
opment of peaceful atomic applications are 
imposing. As The (London) Economist, Eu- 
rope’s leading economic journal, recently re- 
marked, “The atomic scientists are in a position 
to surmise how atomic energy can be applied... 
but they lack the specialized knowledge of en- 
gineering design and operating technique just 
as industry itself lacks atomic knowledge.” 
Now the engineers of private industry need no 
longer lack the atomic knowledge, and there is 
granted to them at least a restricted freedom 
to apply it to the solution of their engineering 
and operating problems. 





But the new opportunity for private 
industry to find constructive uses for the 
science of nucleonics carries with it a 
grave responsibility. These uses must be so 
developed that they will benefit the people of 
all the free nations. It is essential that the 
United States, which pioneered in developing 
lethal uses for atomic fission, demonstrate to 
the world our paramount interest in its peaceful 
application. It would be a moral set-back to the 
free world almost beyond calculation if the 
Communists should be able to offer to the 
poorer nations of the world the benefit of low 
cost atomic power— provided by Communist 
technicians — while we concentrate primarily 
on building our stockpile of atomic and hydro- 


gen bombs. 


Race For a Peaceful Victory 


Most of the experts are agreed that it may 
be many years — perhaps ten, fifteen or more 
—before the cost of electricity from atomic 
fission can be reduced to a level that will make 
it competitive with conventionally produced 
power in most regions of the United States. 
But most of the world is not nearly so fortunate 
as we are in power resources. Electricity, even 
at a cost far higher than the average that pre- 
vails in the United States, would be a blessing 
in many countries, and the nation that provides 
the technology to bring it into being will séore 
a great moral victory. 

The useful potential of nuclear energy is not 
restricted to the generation of electric power — 
although twenty years from now this use will 
be highly important to the power industry of 
the United States. Even with the limited re- 
search that has been done in this field thus far, 
the use of radioisotopes — the radioactive prod- 
ucts of atomic reactors — is saving American 
industry an estimated $100 million a year. 
Commissioner Campbell of the AEC, who made 
this estimate, believes that these savings may 
well reach $1 billion a year within ten years. 
Radioisotopes are already at work in industries 


ranging all the way from paper manufacturing, 


where they measure paper thickness, to pipeline 
transportation, where they mark the dividing 
lines between shipments of different products 
(at an estimated saving of $500,000 a year). 
Medical applications of these same radioiso- 
topes hold promise of longer and more com- 
fortable lives for those who are stricken by 


cancer and other diseases. 


Above All a Challenge 


The new Atomic Energy Act is a crucial 
stride toward the day when all these benefits 
—and undoubtedly others not yet revealed by 
research — will be realized. But it is a step 
that is essentially permissive. It still leaves it 
to private industry for the most part to decide 
what is to be done and how soon. 

The new act is thus, above all, a chal- 
lenge. It confers on private industry the re- 
sponsibility to assume a leading role in the 
development of peaceful uses for nuclear 
energy, a step long urged by NUCLEONICS, 
a McGraw-Hill magazine devoted to atomic 
energy. To achieve a success in this task that 
will measure up to the requirement of the na- 
tional interest, this development must command 
all the resources and ingenuity that private 
enterprise can apply—and do so without 
promise of glittering prizes surely to be won. 
But now that the responsibility has been 
defined and the challenge offered, Amer- 


ican industry will, we believe, measure up 


to its grave and mighty import. 





This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 














Harrisburg, Pa., Contractor says... 


“lm sold on G-E Ballasts —so are my customers!” 


Mr. Charles E. Bashore, co-owner of the Edwin L. 
Heim Co., Harrisburg, Pa., has been serving im- 
portant customers in the Harrisburg area for more 
than 20 years. When asked why he consistently uses 
G-E ballasts on fluorescent lighting jobs, he said: 


‘‘Ballasts are mighty important to a good lighting job 
so naturally I use the best I can get. In my opinion, 
that means G-E. There are a lot of things I like about 
G-E ballasts. For one thing, I know from experience 
they can be counted on to give long, dependable 
service. Another is that G.E. makes a full line of 


ballasts, and, they don’t cost any more than other 
good ballasts. 


‘*Those are a few reasons why I’m sold on G-E ballasts. 
But I’m not the only one—so are my customers!”’ 
Top quality control and modern manufacturing tech- 
niques account in part for the popularity of G-E 
ballasts with men who know the lighting business. 


On your next job, be sure to specify General Electric 
ballasts. Your lighting equipment distributor should 
have them. 





FREE! mr. Contractor, we have for you one of 
the most useful publications ever prepared on 
ballasts. It’s a cross-reference chart which tells 
you at a glance the catalog numbers of the right 
G-E ballast to replace ballasts of other manu- 
facturers. It will make it easy for you to use G-E 
ballasts for replacement. Get your copy today 
free, of course! Mail this coupon. 





General Electric Co. 

Section C401-12 

Schenectady, N. Y. 

Send me a free copy of your cross- 
reference guide on Ballasts (GED- 
2416). 


Name 


Address. 
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built-in terminal 
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New General Electri 
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solenoids mount in five positions 
throat, ‘ 
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or with thru-bolts 


Both leads 
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and 
trongbox coils give added flexibility 
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Laboratory tests proved the new strongbox solenoid has much 
longer life. Long life results from design features such as strong- 


box coil, and double-strength, spring-steel mounting brackets. 





G. E. ANNOUNCES 
NEW stronepox sovenows 


The all-new line of General Electric industrial solenoids 
was designed to include the features you requested. From 
your requirements, design specifications for the new line 
were written and here is the new, more economical 
solenoid you asked for. 


GREATER FLEXIBILITY 


New solenoids mount in five positions. Mounting 
brackets can be moved to any of the four sides, or thru- 
bolts can be used. Both leads and built-in terminal board 
on strongbox coils make either type wiring immediately 
available. 


LONGER LIFE 


New General Electric solenoids last longer because of 
new design components. Strongbox coils, enclosed 
layer wound Formex* windings, give long electrical life. 
New double-strength, spring-steel mounting brackets 
contribute to added life. New design also includes glass 
fabric plunger guide, and larger linkage-pin hole. 


COMPLETE RATING COVERAGE 


Complete coverage is supplied by nine ratings in each of 
the following forms (nominal ratings at maximum stroke). 
3.0 to 40 lbs in 3 inch pull forms 
1.4 to 36 lbs in 1 inch pull forms 
2.0 to 33 Ibs in 3 inch push forms 
4.3 to 28 lbs in 1 inch push forms 
Sizes are available in 60, 50 and 25 cycle, and d-c forms. 
Voltage ratings are from 24 to 600 volts. 


SMALLER SIZE 


22 percent smaller for the same power ratings, new 
General Electric solenoids will reduce space problems 
when mounting solenoids in your equipment. Smaller 
enclosures and reduced material costs make new solenoids 
more economical. 


FOR MORE INFORMATION contact your nearest 
Apparatus Sales Office, or Distributor, or write Section 
730-58, General Electric Company, Schenectady 5, N. Y. 
Ask for Bulletin GEA-6215. 


_ 


i pt bol 


*Reg. Trademark. General Electric Co. 


Progress /s Our Most /mportant Product 
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Supplied by nine force ratings in each of the forms, new strongbox solenoids are avail- 
able in both push and pull forms, at one-half and one inch strokes. All these sizes are 
available in d-c, 25, 50, and 60 cycle a-c, with voltage ratings from 24 to 600 volts. 


22% smaller for the same power ratings, 
new General Electric solenoids will re- 
duce space problems in your equipment. 





oe 


INCREASE EQUIPMENT FLEXIBILITY. G-E d-c fhp motors 
1 are excellent for machines that require variable speed to 
meet changing requirements. Here, blade speed is adjusted 
depending on hardness of metal being cut. 


SIMPLIFY PROCESS CONTROL. G-E amplidynes are simple 
3 and compact, yet provide fast, accurate control of current, 
voltage, speed, tension, or position. They’re used on a variety 
of process equipment plus machine tools. 


2 IMPROVE PRODUCT QUALITY. G-E tachometer gener- 
ators accurately measure rotational and linear speed on 
equipment such as processing machines and conveyors where 
product quality depends on precise speed control. 


Save 3 ways with G-E d-c equipment 


General Electric's small d-c equipment 
helps step up production, improve product 
quality, make machinery more flexible 


Today’s production machines demand flexible control 
of speed, torque, acceleration, and deceleration . . 
flexibility that only d-c equipment can provide. That’s 
why one out of ten industrial machines is now d-c 
powered. 


GENERAL ELECTRIC APPLICATION ENGINEERS stand 
ready to help you take advantage of the benefits of 
d-c equipment and to assist you in the selection of 
d-c motors and equipment best suited for your needs. 
To arrange for this help... and for additional in- 
formation on d-c equipment as shown... contact 
your local G-E Apparatus Sales Office or Distributor 
today. Or write General Electric Company, Section 
704-13, Schenectady, N. Y. 


Progress /s Our Most Important Product 
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when there’s a job that calls for floodlights 
e«. there’s a BENJAMIN FLOODLIGHT 


to do it BETTER! 


Whatever your floodlighting requirements, you 
can rely on Benjamin equipment to do a better 
job. “Doing it better” has been the objective of 
Benjamin Engineering for over half-a-century. 
Through the years, Benjamin has pioneered in 
the use of floodlights in all applications . . . to 
beautify industrial exteriors...to correctly 
light sports areas ... to speed up construction 
.-. to beckon more customers into service sta- 
tions . . . to facilitate parking for park-and-shop 
projects, etc. You draw on this vast engineering 
experience when you specify Benjamin. 

That’s why you'll find, whatever the floodlight- 
ing job, Benjamin Floodtights are time-tested 
and designed to do it better. They're engi- 
neered to deliver sustained performance and 
original high light output despite continuous 
exposure to all kinds of weather. Genuine 





Here are 8 Benjamin Floodlights that do the job 
BETTER! (reading from tep to bottom:) 


“Olympia”’ Floodlight 
**Alzo-Lite”’ Floodlight 
Floodlight “RD” Floodlighting Projectors 
Pe Play-Area”’ “Utility” Floodlight 
Floodlight “Cluster-ettes” 


* “Duo-Service”’ Floodlight 
“Senior Play-Area” 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


“Life-Time” Porcelain Enamel and “Alzak” 
Aluminum reflectors simplify upkeep and clean- 
ing of reflecting surfaces. To simplify operation 
and maintenance, Benjamin Floodlights feature 
such famous Benjamin engineering refinements 
as: “Saflox” Floodlight Lowering Devices, pat- 
ented detachable hood assemblies, convenient 
pre-setting arrangements and a wider range of 
brackets and fittings to meet every mounting 
requirement. Further, every Benjamin Flood- 
light is specifically designed to meet the require- 
ments of the outside-seeing task with proper 
shielding, correct light distribution, maximum 
protection glare and wide range of beam spreads. 
We will be glad to send you detailed Data 
Bulletins on any one or all of the floodlights 
illustrated here. Write Benjamin Electric Mfg. 
Co., Dept. H, Des Plaines, Ill. 


Flood 


Sold exclusively through electrical distributors, 1-387) 
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LOW, COMPACT RAPID-START BALLAST CASE: Case height 1-13/16”, width 3-1/8”, length 8-5/16”. Fits all standard rapid- 


start channels. Weighs only 5-3/4 pounds. Leads are clearly color-coded, and long enough for easy hook-up without splicing. 


Sola Constant Wattage Ballasts for 


rapid-start lamps automatically, unfailingly 
maintain the performance you specify 


The rapid-start fluorescent lamp and the Sola The following five distinct points of superiority of 
Constant Wattage Ballast form the heart of a nearly the Sola constant wattage circuit make Sola ballasts 
perfect lighting system. When incorporated by the particularly well suited for operation of rapid-start 
fixture manufacturer into a finished luminaire, you lamps. 
enjoy the advantages of instant-start with the econ- 1. LONGER LAMP LIFE: Lamp life is inversely pro- 
omy of pre-heat fluorescent lighting. _ portional to the peak/rms ratio of the lamp’s current 


4 


SIMPLIFIED FIXTURE INSTALLATION: Only two wires, EVERY BALLAST TESTED FOR LOW NOISE LEVEL: Sola 
directly from ballast, to connect on line — no wiring from ballasts are individually checked with a crystal sound probe 
line to lamp holders. The double wound circuit of the Sola to insure low hum level before release. Being a magnetic 
Constant Wattage Ballast is self protecting against shock device, every transformer has some hum; however, good 
hazard for absolute safety. design and construction results in quiet Sola ballasts. 
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wave shape. Sola ballasts’ peak/rms ratio is approx- 


imately 1.5 @ 118v — extremely low with good 
wave shape. 


2. RELIABLE STARTING: The higher the voltage 
from lamp electrode to grounded fixture (an im- 
portant starting aid) the more positive the starting. 
Sola ballasts provide 300v across lamp-to-ground 
with perfect safety — approximately 60% more than 
conventional autotransformer types. 


3. CONSTANT LIGHT OUTPUT: Lumen output 
held constant to within +2% over a primary range 
of 106-130v—you get all the light you paid for re- 
gardless of line voltage fluctuations as great as 20%. 


4. QUIET OPERATION: Progressive compound 
pouring, special lamination design and pressed-in 
core-and-coil construction minimize lamination hum 
—ballasts are suitable for quiet area installations. 


5. LONG BALLAST LIFE: Temperature rise is low - 


under normal operation. When one or both lamps 67,560 STARTS ON SOLA BALLASTED LAMPS: Sola 
fail or rectify, ballast operating temperature is re- Constant Wattage Ballast and other leading ballasts com- 


duced, not increased—result is low ballast mainte- pared on accelerated-start life test of rapid-start lamps. Sola 
‘sane aa ballasted lamps averaged 19% more starts before lamps 
ce Cost. failed. 





If you manufacture fixtures, or if you specify, 
operate or maintain lighting installations, investi- 
gate the advantages of a Sola Constant Wattage 
Ballasted rapid-start system. Write for full informa- 
tion, or request a Sola sales engineer to call with 
all the facts. 


SOLA ELECTRIC CO. 
4633 W. 16th St., Chicago 50 
CBM Phone Bishop 2-1414. 
Gants Representatives in principal cities. : ™ 
WRITE FOR BULLETIN 17K-FL-199 a 
60% MORE STARTING VOLTAGE: Patented Sola ballasts 


provide 300v from lamp to starting aid for positive starting 

Me (conventional autotransformer types only 180v). U.L. listed. 

IN Completely safe due to Sola’s isolated secondary circuit 
/m\ BALLASTS design. Lamps start even under adverse conditions of tem- 


perature, humidity and lamp life. 


LAMPCURRENTWAVE =2% LUMEN REGULATION: PRODUCTION LINE TESTING FOR REGULATING 
SHAPE: Sola “CW” Stable light output of Sola “CW” ACTION: Sola Constant Wattage Rapid-Start Ballast 
tested 16.7% lower peak ballast compared with three typical tested by varying primary voltage from 106-130v. Light 
rms ratio @ 118v than _non-regulating units, each operating output must hold constant within +2%. This is one of many 
ordinary ballast. two T-12, 40w rapid-start lamps. tests made to insure specified performance. 
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For easier application... 


New heed and Quinorgo Composites 


provide high mechanical strength 


Samples of these Johns-Manville purified 
asbestos electrical insulations now 
available for testing by manufacturers 


and motor repair shops 


Quinterra Type 3-GR is a Class H electrical insula- 
tion, good for operating temperatures up to 250C. 
It is constructed of a silicone-saturated purified 
asbestos sheet with a backing of smooth, tightly 
woven glass cloth. Type 3-GR combines exceptional 
tensile and tear strength with the highest humidity and 
pyrolysis resistance of any asbestos type insulation. 


ee ee ee ee 


Quinterra Type 5-GR and Type 5-GL are premium 
quality Class B purified asbestos electrical insulations 
treated to resist operating temperatures up to 150C. 
Both have exceptional tensile and tear strength, with 
lasting dielectric strength. Type 5-GR (duplex) is 
one sheet of Type 5 bonded to one sheet of glass 
cloth, Type 5-GL (triplex) is one sheet of glass cloth 
between two sheets of Type 5 


ee ee ee ee ee 


Quinorgo No. 4000-GR and No. 4000-GL are 
economical Class B purified asbestos electrical insu- 
lations with exceptional tensile and tear strength and 
thermal stability. No. 4000-GR (duplex) is glass 
cloth backed with Quinorgo 4000. No. 4000-GL 
(triplex) is one sheet of glass cloth between two 
sheets of Quinorgo 4000. Both are untreated and 
readily absorb commercial insulating varnishes. 


Se er 





SAMPLES OFFERED WITHOUT CHARGE 


These sample folders with description of the elec- 
trical and physical properties of Quinterra and 
Quinorgo composites are available from your 
insulation distributor. Or write Johns-Manville on 
your company letterhead indicating which type or 
types you desire. Address Johns-Manville, Box 

60, New York 16, N. Y.; In Canada, 199 Bay St., cwuien ap ats 
Toronto 1, Ontario. eamnaatasemcnse 











JM Johns-Manville ELECTRICAL INSULATIONS 
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SALES OFFICES and 
WAREHOUSE STOCKS 


SALES OFFICES 


/ 


Y 


KILLARK = 


Quality 


ALUMINUM = No Rust 


DIE-CAST = 


Accuracy 


COMPLETE LINE 


OVER 40 YEARS EXPERIENCE 
STOCKS IN MAJOR CITIES 


ELECTRIC MANUFACTURING COMPANY 


Vandeventer and Easton Aves. 


69 Mills St., N .W. 
49-51 D St. 

278 Johnson St. 
1528 West Adams St. 


11 W. 25th St. 
49 Central Ave. 


DALLAS 1903 Griffin St. 
DENVER 1073 Galapago 
DETROIT 8319 Mack Ave. 
LOS ANGELES 412 Seaton St. 


COLUMBUS 2700 E. Main St. 
KANSAS CITY, MO. 616 W. 26th St. 


St. Louis 13, Missouri 


PHILADELPHIA 2014 Chancellor St. 
PITTSBURGH 50 26th St. 
SAN FRANCISCO 714 Harrison St. 
SEATTLE 4130 First Ave., S. W. 


MINNEAPOLIS 
NEW YORK 


826 Andrus Bidg. 
600 W. 18 1st St. 
















Wagner 


TRANSFORMERS 
. the choice of en 
in industry 


first step 
fo building 
4 compact, 
modern Unit 
Substation 


THE NEW 
Wagner Liquid-Filled "MR@ee7? 2! + I 
Load Center Transformers | 
designed for flush mounting 


Now, Wagner Noflamol (non-inflammable nected design. These transformers can 
liquid-filled) Load Center Transformers are _ be flush-mounted with any make of switch- 
available in a new, improved close-coupled de- _ gear to form a neat, compact, streamlined 
sign, as well as in the standard throat-con- unit substation for modern industrial 
service. 























Wagner close-couvled transformers are 


Wagner available in ratings from 500 through 
: 2000 kva. They are carefully designed to 
Throat-Connected Unit ey ae y desig 
Substation Transformers meet your distribution requirements. 
For outdoor installation, or Look to Wagner for better transformers 
for applications where it is d 
eS ee that assure a continuous, dependable flow 
, Wag furnish ; 
hese liguid-filled trans- of power. Your nearby Wagner engineer 
formers in ratings to 2000 < 
moe, Jo ty ce ees will be glad to help you solve your load- 
— center problems. Call the nearest of our 


32 branch offices, or write us. 











ELECTRIC MOTORS 


WAGNER ELECTRIC CORPORATION asschienenene 


6413 PLYMOUTH AVE. ST.LOUIS 14, MO., U.S.A. INDUSTRIAL BRAKES 


AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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THS 496 


97” long, 26%” wide, 
2%” thin. Four 96” 
430 MA. lamps. 


The fundamental concept behind the Thin-Lite series is the 
s THR 240 rage . creation of a semi-recessed effect by means of an extremely 
49 long, J 2 /s * shallow surface mounted fixture (an unbelievable 2 5%” thin). 
wide, 2 % thin. Imagine—the depth below ceiling is essentially the same as 
Two 48” Rapid : _ . 
Start lamps troffers fitted with dished shields. 


THS 296 


F . 
‘ ‘ 
Thin-Lite luminaires can 


97” long, 12%” wide, Thin-Lite Troffer 
2%" thin. Two 96” 


430 MA, lamps. every viewpoint—appecrance, economy, ease of instolla- 
tion and maintenance—Thin-Lite by LPI is a born leader. 
Write for Complete Details 


LIGHTING PRODUCTS INC., Dept. 4g HIGHLAND PARK, ILLINOIS 


be mounted end to end 
or side by side to form any desired lighting pattern. From 


5369 





¥ MG. PY, 
New. Re-Designed 


PLUGS & RECEPTACLES 


New pressure connectors; no solder- 
ing unless you prefer to do it. 


New casier-to-wire interior assembly; 
comes out in one piece—just remove 
2 screws. 


New easier-to-reverse plugs and re- 
ceptacles; no machining; no special 
tools. 


New plug adaptability: takes any size 
portable cable up to full 30 amp. 
capacity. 


Circuit-Breaking Features make Arktite 
safe at full load without dis- 
connect switches 


Arktite’s principle of insulating each. contact in a sepa- 
rate chamber has been recognized for 20 years as the 
Now QU MD safe way to snuff the arc in making or breaking a cir- 
cuit. Momentary arcs are formed or broken while the 
plug contact is still inside the arcing chamber. Flash- 


AL i over to the other side of the circuit or to the housing 

cannot occur even if the break is made at full load. 

_ > Grounding contact made first; broken last: Arktite’s 

& 2 : grounding contacts are longer than the load contacts. 

: : a Plug and tool are grounded before the circuit is made 
and after it is broken. 

Arc snuffed by pressure and lack of oxygen: Each 

plug fits so closely in the opening of its individual 


—— . arcing chamber that arcs are snuffed by pressure- 
new Arktites by the ; deionization and lack of oxygen. 


bright blue insulators. 3 Cable Entrance Watertight: A clamping nut seals a 
‘> a w rubber bushing tightly around the cable. No moisture 

; \e \ can enter, 
\ 
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First Complete Re-Design in 20 Years... 
yet fully interchangeable with older types 


Arktite’s basic design is so safe and practical 
that no change in the fundamentals has been 
found necessary in 20 years. New wiring ease... 
new flexibility in making cither the plug or recep- 
tacle the power side . . . and new adaptability to 
varying portable cable sizes up to 30 amps. have 
dictated today’s re-design. 

Even so, the improved Arktite plugs and re- 
ceptacles are fully interchangeable with older 
types, and list at the same economical price. 


Currently available in only the 
30 amp. size (to be followed soon by 
new 60 and 100 amp. sizes), 
\._ today’s improved Arktites are 
/ vistRisutioN 


exclusively through 
ELECTRICAL 
. pistrisutors / 


made with two distinct ground circuits. Style 2 
(illustrated) has an extra grounding contact 
bonded to the housing and forming a parallel 
circuit with the plug sleeve and receptacle de- 
tent spring. This assures continuity of the ground- 
ing circuit under severe service. Style 1 relies 
upon contact of the plug sleeve with the detent 
to complete the safety circuit. The extra ground- 
ing conductor in the portable cable is bonded to 
the plug handle. 


Two-pole, three-pole and four-pole styles. 


Full details described in technical bulletin sent 
free on request. Or see your Crouse-Hinds 
distributors. 


CROUSE-HINDS COMPANY 


SYRACUSE 1, N.Y. 


CONDULETSe FLOODLIGHTS* TRAFFIC SIGNALS e AIRPORT LIGHTING 
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ARE APPROVED AS 
CONCRETETIGHT 


When. setting E. M. T. in concrete 
you can make each job easier and 
more profitable by using Briegel 
All Steel Indenter Fittings that 
have UL approval as CONCRETE- 
TIGHT. Contractors the world 
over recognize their cost cutting 
qualities and the fact’ that they 
make each wiring job a better job. 
it is only natural that Briegel 
Fittings are the most widely used 
E. M. T. connectors and couplings. 


Cross Section 
Showing 
indentations 


Uy METHOD 
<a ee T00L 
eet mee C0. 


Use. (File Card E 10863). Also comply GALVA,*® ILLINOIS 


with Federal Specifications W-F-406. 


Warehouse Stocks in Principal Cities for Immediate Delivery! 
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another outstanding 
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Reg E. Taylor, Houston, Tex., Engineer, and 
West Electrical Const. Co., Tulsa, Electrical 
Contractors. Leon B. Senter, Tulsa, Architect 


The new and modern YMCA building in Tulsa, 

Okla., is the latest addition to the growing list of new 

and modernized buildings — commercial, industrial, institu- 
tional and residential — equipped with @ products for 

the control and distribution of power and light. 


Like so many others, officials of the Tulsa ‘““Y”’ 

learned, after careful study, that @ products 

were safe, dependable, long-lasting and trouble-free, and 
that they not only provide for present-day power needs, 


but allow for future expansion. 


The next time you have a job involving power 
and light control, and distribution, recommend @ products. 
You'll find that it pays. 


For further information, consult our catalog in Sweet’s 
or your nearest @ representative. 


Srank Adam CEleetrie Co. 


BOX 357, MAIN P. 0. + ST. LOUIS 3, MO. 
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installation 


NEW YMCA 
BUILDING AT 
TULSA, OKLAHOMA 


® Switchboard installed in new Tulsa Y"’. The complete 
line of @ switchboards includes: 

@ SHUTLBRAK — 30 to 1200 amps., 250 volts AC or DC 
and 600 volts AC 2, 3 and 4 poles. Rotary type 

operating handles furnished on 30 to 200 amp. capacities. 
Straight handles on all others. 

@ KLAMPSWITCHFUZ AND SNUFARC — 
Klampswitchfuz capacities 3U to 600 amps., 250 voits AC 
or DC, 2, 3 and 4 poles, single or double throw. 

Snufare 30 to 200 amps., 600 volts AC 2, 3 and 4 poles. 
@® CIRCUIT BREAKER — 15 to 600 amps., 250 volts AC 
or DC and 600 volts AC, 2 and 3 poles. 

Air circuit breakers used for larger capacities. 


makers of: 

busduct + panelboards + suntchboards 
service equipment + safety switches 
load centers + Quikheter 
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A clean, neat, easy-to-handle 


Service Entrance Cable 


No longer do sticky, hard-to-handle, unsightly 
service cables need to be your problem. 

The new Rome Service Entrance Cable is easy to 
handle, neat, clean . . . and not subject to “bleeding” so 
prevalent with many service cables. 


lt Costs Less to Buy the Best 


ROME tn ne 


Cy 
fot NEW YORK 


* CALIFORNI 


e NEW 45-minute sound color film “CABLE—PATHWAY OF 
POWER” now available for showings to technical personnel. 
For bookings, write to Rome Cable Corporation, Rome, N. Y. 
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Rome SE has four advantages to offer: 
1. 


The outer glass-cotton braid is finished with compounds 
which give the cable a neat appearance . . . without 
sacrificing flame and moisture resistance. This finish has 
a neutral gray color that can be painted, if desired, to 
match the color of the building on which the cable is 
installed. It defies severe storage and service conditions 
without deteriorating and becoming sticky. The im- 
pregnation of the outer braid cannot bleed through this 
finish to make the cable unsightly. 


The glass-cotton braid on each conductor—one red and 
one black—is clean, permanent, and provides easy con- 
ductor identification. 


The insulation on each conductor is Underwriters’ 
Laboratories approved as heat-resistant type RH for 
75°C ... moisture-resistant type RW for 60°C. 


The combination of a clean interior and a clean exterior 


construction provides a neat flexible cable that is easier 
to handle and makes a better looking installation. 





























Rome Service Entrance Cable 
can be used from service drop 
to meter and from meter to elec- 
tric range or water heater. It can 
also be used as a single cable 
directly from pole to meter. 


Let us send you a sample of the new Rome Service Entrance Cable for your own examination. Write tod ° 
y I : 
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The first cost of 
air-cooled transformers 
is not always the total final cost 


1. Because = 1. But 


Some air-cooled dry-type SORGEL air-cooled dry-type transformers cost 
tr f rs cost : ms to install less to install because they are all self-contained 

ransjormers cost more to insta in a single unit — either single phase or 3-phase 
than others. — equipped with substantial wall brackets with 
slots for bolts, or with floor mounting base. No 
separate brackets to make or buy. Roomy con- 
nection compartment with wide choice of knock- 
outs. Equipped with .solderless terminal lugs, 
and permanent connection diagram. 


2. Because 2. But 


Some require a larger rating a E SORGEL transformers do not require a larger 

or a certain load. rating than the load, because they are guaran- 
f teed to carry their full rated load continuously. 
They are so liberally designed that they can 
safely carry a temporary overload. 


Because 3. But 


Some must be installed in = SORGEL transformers are so quiet in operation 
that they can be installed in almost any con- 


locations that require longer venient place inside of buildings, close to the 


feeders and more expensive load center. This results in shorter feeders, 

bas better voltage regulation, more efficient distri- 
wiring. z ner ee 
. bution, and lower wiring cost. 





Complete Line RG Stock carried by jobbers 

Y%, Kva to 1500 Kva single phase. . in the following cities: 
Milwaukee, Wis. Roxb: , Mass. 
1 Kva to 3000 Kva 3-phase, 2 phase, and ‘AIR ‘COOLED : Chicago, lil. Cleveland, Ohio 
phase changing Rock Island, Ill. Lovisville, Ky. 


All standard voltages, such as 120, 208, 240, Dy: Type. Rockford, Ill. Omaha, Neb. 


Richmond, Ind. Davenport, lowa 


480, 600, 2400, 4160, 4800, 7200, 13,200, New York, N. Y. Cedar Rapids, lowa 
and up to 15,000 volts, and any inter- ANSFORM f Buffalo, N. Y. Beaumont, Tex. 
mediate or special lower voltage. Los Angeles, Calif. 


Consult the classified section of your telephone directory or communicate with 
SORGEL ELECTRIC CO., 836 West National Ave., Milwaukee 4, Wisconsin 
10 years’ experience in the development, manufacturing, and application of Transformers 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1954 





or. 


ne siti ile 


5 ANOTHER EXAMPLE OF G, é EFFICIENCY... 








TOIT tie << 


1 


Cope Cable Trough installed at the Ford Motor Company, Dearborn, Mich. 


COPE CABLE TROUGH-VERSATILE, INDEED! 


The photograph above shows a run of Cope Cable Trough carrying not only 
power cables for the overhead electric welders, but tubing for the cooling water 
as well! It is an excellent example of the versatility of this method of power 
distribution. 


The low cost and the ease with which Cope Cable Trough may be installed are 
making it extremely popular these days as a standard system for the support 
of power and control cables. 


And that’s not all . . . the trough is available in a wide range of sizes and 
fittings which permit it to be quickly set up at the job site to conform to almost 
any plant layout. 


Why not find out more about Cope Cable Trough? Write today for further infor- 
mation... Ask for Bulletin 11-EC. 


You know Cope by these products ap N 


T. J. COPE, INC. 


711 SOUTH 50th ST., PHILADELPHIA 43, PA. 
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to Extra Pools, / 


Maximum Flexibility for Endless Combinations 
to Meet Every Lighting Need with Minimum 
Stock Requirements! 


ling in Beaty... 
ling ” Price/ 





SMART NEW DESIGN, CAST ALUMINUM, GLEAMING CHROME- 
Seainieae weer LIKE FINISH @ WEATHER RESISTANT @ MINIMUM POROSITY 
proof fitting and globe 

, CORROSION RESISTANT @ NO MAINTENANCE 


Higher Quality — Lower Cost! 


, & 


. pb Cat. No. 137—Mogul e 
Base Holder fully en- » Cat. No ite 
closed with 20” fixture 
Cat. No. 177 —Y-Type tie Holder for PAR-38 { 
ih Flange Splice Box ¥ Bulb, wired with 20 
Combination of No. 134 — ~ fixture wire fully 
Trough, 7 No. 136 Lamp y oe enclosed . 
Socket Units. No. 138 2” 
Pipe Slip-Fitter, No. 190 
4” Extension 
Cat. No. 175-B—All Metal 
Spotlight Holder com- 
plete with 6’ cord, rub- 
ber plug. Furnished with 
Cat. No. YL-40—Deluxe Yard- separate weatherproof s Cat. No. 230, 231, 232, Vapor- 
Light with green and white gasket, with spike. proof globe fittings; No. 207 


, ia Comb. No. 207 Y-Type 
—._ enamel shade ¥ Type ceeen. Acorn, 4 No. 136’s 
/ " G AN 
\ ws Cat. No. 206—Acorn 


Splice Box with remov- 
\ * able lid. 
ws 


Cat. No. 144 — Curved Cat. No. 120—for PAR- 


pe Splice Box with remov- 38 or GE-R40 200- watt 
S . able cover low price completely 


MANUFACTURING COMPANY enclosed wire unit. 


WRITE FOR COMPLETE CATALOG 
HE part i ere , PTT 
BoajNortH THIRD. STREET « PHILADELPHIA, PA. e Manufacturers of Electrical Accessories 


et ae 
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ARROW -HART 


INDUSTRIAL CONTROL DIVISION 


103 HAWTHORN ST., HARTFORD 6, CONN., U.S.A. 


Offices, sales engi s and wareh in: Atlanta, 
Boston, Buffalo, Chicago, Cincinnati, Cleveland, 
Dallas, Detroit, Houston, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, New York, Philadelphia, 
Pittsburgh, St. Louis, San Francisco. In Canada: 
Arrow-Hart & Hegeman (Canada) Ltd., Mt. Dennis, 
Toronto. In England: Arrow Electric Switches, Ltd., 
Ealing, London WS. 





MOTOR CONTROLS e WIRING DEVICES 
ENCLOSED SWITCHES « APPLIANCE SWITCHES 
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RUNNING A BIG PLANT 
WITH LIMITED PERSONNEL 


A CITY ali The Auswer: 
ARROW- HART 


Control 
Ceuterw 


The City of Meriden, Connecticut was faced with the problem of 
running its new sewage disposal plant efficiently with limited 
personnel. An Arrow-Hart Control Center . . . laid out by John 
P. Legnos, Associates, consulting engineers on the job . . . helped 
to provide the answer. Magnetic controls for the sewerage and 
water seal pumps, recording meters that indicate the time the 


pumps have run, and controls for the unit heaters in the building 


are all combined in a single, compact A-H Control Center. Both 
operation and maintenance are handled easily and effectively. 


A-H CONTROL CENTERS offer 
THESE IMPORTANT ADVANTAGES ,. . 


e BIGGER SPACE SAVINGS .. . up to 50% more than any other 
type, thanks to A-H “Advanced Design” Controls. 


e@ ADDED FLEXIBILITY . . . much smaller A-H Controls permit 
rating increases up to 30 hp without increasing compartment size. 


e@ GREATER SAFETY . . . with dead-front construction, all buses 
and wires completely enclosed; plus external handle mechanism that 
prevents door opening unless the disconnect is in the safe “OFF” 
position. 


@ IMPROVED PERFORMANCE, DEPENDABILITY . . . are assured 
by exclusive Arrow-Hart “Right Angle” Starter Design. 


e EASIER MAINTENANCE . . . all controls are grouped in a 
single location. Each Control Unit offers Straight-Thru Wiring with all 
parts easily accessible from the front. 


WRITE NOW FOR COMPLETE INFORMATION . . . SEE HOW 
ARROW-HART CONTROL CENTERS CAN HELP YOU FIND THE SIMPLE 
ANSWER TO YOUR COMPLEX CONTROL PROBLEMS. 


RRQ SKK OM SOCK KF GSS SB KO SBE BS SSS Ose Tee ees ees 


INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC CO. 


103 HAWTHORN STREET, HARTFORD 6, CONN, : 
Please send my free copy of Folder CC-44 that includes complete 
information on Arrow-Hart Control Centers. 


NAME 
POSITION 
COMPANY 
COMPANY ADDRESS 

city ZONE STATE 
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WALTER D. VANCE, JR., Vice President e California Electric Co., reports: 


“We saved 14 days installing 
527 fixtures by using 


‘OP-RIGHT’ Scattold-on-Wheels” 





Man-hour savings on this 
General Motors warehouse job 


amounted to over 40%. Up- iis * eal bh 9 
Right Scaffold is so light it is a a ~ We HT 
easily assembled by one man. * 
Individual 1 piece aluminum al- . Fas 

loy sections are unfolded and a 

set one on top of theother. They | ay ; 

lock into place instantly. X ag 


14’ tower 
assembled in 
ANY 


PACS ueicur 
TOWER 
AVAILABLE 








Scaffold 
carries 
fixtures 


Write for descriptive circular » 


“UP-RIGHT” SCAFFOLDS 
Dept. 159 - 1013 Pardee Street - Berkeley, California 
Factories: Berkeley, Calif. and Teterboro, N. J. + Offices in all principal cities 
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BULLDOG UNIT-VERSAL SWITCHBOARD 








Switch units in the 
Unit - Versal Switch- 
board use BullDog's 
exclusive Vacu-Break 
arcing chamber that 
prevents dangerous 
ares, and the patented 
Clampmatie Contacts 
that hold tight 
as a bolted connec- 
tion. Interchange- 
able switches and 
circuit breakers avail- 
able in sizes from 15 
to 600 amperes. 











always room for one more 


Provide the performance and protection needed today, the flexibility 
needed tomorrow, in one compact, low-cost switchboard. BullDog Unit- 
Versal Vacu-Break Switchboards are engineered to exact specifications— 
adapt or expand swiftly to fit changing power requirements. 





Only a screw driver and a crescent wrench are needed to assemble, install, 
extend or convert these modern switchboards. Removable front plates 
(shown above) provide quick access to wire gutters; louver plates permit 
bus bars to be extended and connected easily. 


BullDog’s famous Vacu-Break Switch Units provide extra-safe “quick- 
make, quick-break” protection. Furthermore, ample space can be provided 
for additional switches, breakers, meters, transformers, motor controls or 
any other special equipment that may be needed. 


Get complete details on this amazing switchboard. Write BullDog Electric 
Products Company, Detroit 32, Michigan. Export Division: 13 E. 40th 
Street, New York 16, New York; In Canada: BullDog Electric Products 
Co. (Canada) Ltd., 80 Clayson Road, Toronto 15, Ontario. ©BEPCO 


A Division of I-T-E Circuit Breaker Company 


BULLDOG 


THOROUGHBRED IN ELecteicat cquiementy ELECTRIC PRODUCTS COMPANY 
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dependa ae heavy steel wire 
® . electrically welded 
MSGILL lamp guards =, _ 


Here are two of the many McGill portable lamp 
guards that will withstand the hard wear and abuse 
of heavy industrial use, McGill 7000 and 650 series 
lamp guards last many times longer than ordinary 
guards because of exclusive design, heavier and 
better quality material and superior workmanship. 


These models have pliable molded rubber handles 
and extra heavy steel wire cages that are electrically 
welded for strength and zine plated with chrome 
finish to remain clean and bright for years. Sockets 
are 660 watt 250 volt, either plain or waterproof. 


Such extras as cord seals, larger hooks and No-Rol 
ears to prevent cage rolling add to the safety and 
convenience of using dependable McGill portable 
lamp guards. 


proven dependable 
® 
Zevotter switch 


rubber hook 
handle 


Model 7000-SR with Rubber 
Handle, Reflector and Levolier 
Switch. 


odel 650-SR with Curved 
Rubber Handle. This exclusive 
handle design permits hanging 
portable cage down so that light 
is free from any possible handle 
obstruction. 


— = me af 
Model 5000-SR Model 5025-SLRG Model 3006 Model 5500-SRG 


Convenience Outlet, Grounded Vaporproof Guard. Grounded, No Outlet, 
Reflector and Switch. Concentrating Lens. Closed End Cage. 


Send for the new McGill Catalog No. 49-A 


describing the complete line of McGill C ® 
Lamp Guards, Sockets and Switches. . 
McGILL MANUFACTURING COMPANY, INC. electrical specialties 
450 N. Campbell St., Valparaiso, Indiana 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1954 





NEW22* 


P orformance-Rated’ 
INTEGRAL H.P. MOTORS 


Now available in 
1...1%...2H.P. sizes— 
NEMA frames 182 and 184. 


SMALLER — LIGHTER 


More uniform silicon-laminated steel; thinner, tougher 
“Mylar” slot insulation — just two of the many technical 
developments that help make these new Century 


Performance Rated Motors so much smaller and lighter. 


BETTER PROTECTION 


New concepts of internal motor ventilation permit end 
bracket and frame design that gives far better protection 
from falling liquids and solids... still maintain 

40°C. temperature rise. 


MORE FLEXIBLE MOUNTING 


You can even have cushion mounting with these new 
Century Integral H.P. Motors — your choice of sleeve or 
ball bearings. Ball bearing motors mount vertically, 
upside down, in any position. End brackets can be rotated 
for floor, ceiling or side wall mounting. 


EVEN MORE DEPENDABILITY 


Improved plastic impregnating varnish and plastic insulated 
magnet wire provide unusual resistance to abrasion, moisture 
and heat. These new materials possess far better dielectric 
qualities. Die cast aluminum rotors are individually, 


dynamically balanced to assure freedom from vibration. 





Specify CENTURY Performance Rated motors for your 
equipment. Call a Century District Sales Office or your 


} nearest Century Authorized Distributor. 


Les 





Offices and Stock Points 
in Principal Cities 





CENTURY ELECTRIC COMPANY ~ 1806 Pine Street + St. Louis 3, Missouri 
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The Reader * 


9 
? 
? 


“AHE ABC SYMBOL, which appears at 
the head of this page, is your brand— 
the reader's brand—on this magazine. It 

stands for Audit Bureau of Circulations. It 
means that this magazine will stay in business 
only so long as it continues to serve its readers 
to their satisfaction. 

That Bureau—known for short as ABC—is 
a voluntary, nonprofit, cooperative association 
founded in 1914 by a group of publishers, ad- 
vertisers and advertising agencies who wanted 
to establish and maintain higher standards ot 
publishing practices than then prevailed. Its pri- 
mary and specific purpose was to set up yard- 
sticks to appraise circulation values and to verify 
the claims of publishers as to their circulations. 
For the buyer of advertising space this provides 
an effective means to take some of the guesswork 
out of buying and to reconcile the conflicting 
claims of competing publishers. BUSINESS 
WEEK magazine has aptly described ABC as 
“the publisher’s conscience—and cop.” 


UT IN DOING that job, ABC performs an- 
B other function of high importance to the 
readers of ABC member publications. It pro- 
vides a constant pressure on the publishers to 
keep alive in their staffs a sense of primary re- 
sponsibility to their readers, That is because the 
most simple and direct method of making a 
publication responsible to its readers is to place 
upon it a purchase price, whether by subscrip- 
tion or newsstand purchase. The right to pur- 
chase or to refrain from purchasing a publica- 
tion gives to the reader and to no one else the 
power to pass effective judgment on the pub- 
lisher’s success in serving the reading public. 
Each paid publication will grow or languish, will 
prosper or fail, in proportion as it wins or loses 
the following of thousands or millions of read- 
ers. The readers, by their patronage, record their 
judgments as to whether the publisher and his 
publication are measuring up to their responsi- 
bility to them. 


° Ais Mark 


‘ 
Curca*® 


And that is where the ABC comes into the 
reader’s picture. The newspaper or magazine 
that carries the ABC symbol on its masthead 
must in the first place be a paid circulation pub- 
lication. Moreover, it must conform to the high 
standards set up by the Bureau as to terms of 
payment and accounting methods. And again 
it must open all of its books to the auditors of 
the Bureau on demand. 


‘NINCE THE INFORMATION thus determined by 
S thorough and impartial audit is periodically 
made public through the ABC statements and 
audit reports, it is constantly available to and 
universally used by advertisers who are consid- 
ering the purchase of space in an ABC publica- 
tion. These reports show the circulation trend, 
as verified and certified by ABC, and thus put 
the advertisers in a position to know whether or 
not the publisher is rendering satisfactory serv- 
ice to his readers. 

Thus the publisher who submits his publica- 
tion to the supervision and discipline of ABC 
affirms in the strongest possible manner that he 
recognizes his primary obligation is to his read- 
ers and that he owes his standing to a voluntary 
demand by those readers. It follows that the 
editors of ABC publications must be exception- 
ally alert to the desires of their readers and 
responsive to their needs, since any decline in 
circulation will soon show up in the ABC state- 
ments and audit reports. 


HAT IS WHY we describe the ABC symbol 
g ie the reader’s brand. It shows that a pub- 
lication must be primarily responsive to him and 
that he holds in his own hands its success or 
failure. And that ABC symbol is not only a 
constant reminder to him of that fact, but also 
an equally constant reminder to all concerned 
that the reader’s willingness to pay for the ABC 
publication is the acid test of its value to him 
and to the advertiser. 


McGraw-Hill Publishing Company, Inc. 
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HEINEMANN 


A DEFINITE RATING... 


unaffected by temperature. A 20 
ampere rating means 20 amperes 
of safe, usable capacity. There is 
no de-rating of Heinemann Cir- 
cuit Breakers. 


INVERSE TIME DELAY... 


prevents nuisance power inter- 
ruptions .. . permits starting in- 
rush and harmless, temporary 
overloads. Gives maximum pro- 
tection without inconvenience. 











SELF-ADJUSTING 
INFORMATIVE BooKLeEt: “What You Should Know TIME ELEMENT... 
About Circuit Breakers’’...Send for your free copy. varies time delay, not the rating or 
instantaneous trip point, to allow 
more time to make cold starts or 
to shorten delay under dangerous 
heat conditions. 


HEINEMANN ELECTRIC COMPANY 
132 PLUM STREET 
TRENTON 2, N. J. 
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New Cutler-Hammer 9101 Switch 
joins a distinguished family 
of Small Motor Control Champions 





ELECTRICAL INSTALLERS of the many de- 
vices for home, store or factory using motors up 
to 1 HP praise easy wiring of the new Cutler- 
Hammer 9101. 


TWO-POLE SWITCH FULLY 

DISCONNECTS MOTOR AND 

EQUIPMENT FROM POWER 
* 

FAMOUS C-H EUTECTIC 
OVEKLOAD PROTECTION. 
FLIP TO “OFF” RESETS 
* 

SWITCH MECHANISM FITS 
IN ORDINARY HANDY 80OX 
FOR PLUSH WALL MOUNTING 


MACHINERY BUILDERS hove been quick to 
adopt the new Cutler-Hammer 9101 for stand- 
ard original equipment . . . better protection plus 
speedier installation. 


AUTHORIZED DISTRIBUTORS everywhere 
proudly feature the new Cutler-Hammer 9101 
Motor Switch... offer two-pole and single-pole 
“ models from stock. 


HAMMER 


av 
CUTLER 


CUTLER-HAMMER MOTOR CONTROL 


CONTRCE 


as 
—— 


CUTLER-HAMMER 9115 MANUAL 
STARTER—For dependable across- 
the-line starting and eutectic over- 
load protection of single phase and 
polyphase motors up to 2 HP. 


CUTLER-HAMMER 9586 AUTO- 
MATIC STARTER—C-H 9586 Size 0 
Automatic Starter permits economical 
and safe remote pushbutton control 
of motors up to 2 HP. 
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CUTLER-HAMMER 9441 DRUM 
SWITCH—Choice of the men who 
want the best in a switch for revers- 
ing or special control of machines in 
the home workshop. 


Copyright 1954, Cutler-Hammer, Inc., 


NOVEMBER, 1954 


CUTLER-HAMMER 10017 PRES- 
SURE SWITCH — Both manufacturers 
and installers of pumps and water 
supply units say th’: widely used 
pressure control switch is the finest. 
Milwaukee 1, Wis 





Washington Report 


A moderate pick-up in business is predicted for the next few months. 
No sharp upsurge is expected, and neither is any sharp turn for the worse. 
Factors which continue to stabilize the economy include a record year in new 
building construction, a gain of about 8% in electric power production over 
record 1953, an upturn in steel production from its low rate of about 65% of 
capacity in mid-summer to nearly 75% of capacity currently, stable prices, 
improved retail sales in recent weeks, and a slight increase in net personal 
income after taxes to a new record. With elections now out of the way, busi- 
ness decisions over the next few weeks will reflect the outlook short-range. 
Forecasts long-range are for a stable but slow growth, due in great part to 
the stable growth in population. 


So-called “Fair Trade” laws to be tested in the Supreme Court's 
fall session, are frowned on generally by most Washington officials as a 
depression-born idea which permits one group of the population to parasite 
on the others. It is considered a prop for the few which must be paid for 
by the many, which also implies that high prices are fairer than lower prices. 
Watch for the high court’s decision. It may directly affect ‘‘Discount House”’ 
operations. 


The construction boom will shatter all records this year, and con- 
tinue on well into 1955, say forecasters in Depts. of Commerce and Labor. 
New building construction in September topped $3.6 billion, same volume as 
in August, but 8% ahead of the same month last year. Expenditures for 
first nine months were $27.4 billion, or 4% above the like 1953 period. 

Total new building construction is now forecast at $36.5 billion 
for 1954, and at over $15 billion for maintenance and repair. Total volume 
is therefore expected to approach $52 billion, highest rate for all time. 

Construction which is expected to be maintained or to increase in- 
cludes residential and commercial building, highways, and heavy engineering 
activities. Industrial plant and equipment outlays are expected to decline by 
some 10% during this quarter from previous rates. 

The $50 billion, ten-year highway construction program proposed by 
President Eisenhower this summer has real significance and importance. It is 
expected to be referred to Congress in January for early action. Note that 
current highway new construction spending is about $4 billion annually. 
Eisenhower’s new highway program would more than double the current rate, 
to about $9 billion a year, and greatly bolster the economy. Note also that 
current highway construction requires more electrical construction work per 
dollar of outlay than ever before, boosting the market outlook in this field. 

Local airports are to receive $20.5 million in Federal funds, and 


schools another $20 million, to pep up activities in these two fields in the 
months ahead. 


Copper supplies are tight as a result of strikes in the U. S. and 
Chile several weeks ago. The unusual current demand is due to this temporary 
shortage rather than upturn in fabrications’ needs. New producing capacity 
of more than 700,000 tons annually are to be added by the end of 1956, 
which added to present capacity is adequate to meet total world demands 
for several years ahead. 

Steel production has turned up slightly over recent weeks to its 
current rate of about 75% of capacity, roughly equal to the 1947-49 
average—largely a boom period reflecting the accumulated needs of 15 years 
of depression and war. 

Aluminum output is leveling off at a high plateau of 125,000 tons 
monthly, or some 8-10% above last year’s rate. 
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DUTCH BRAND 


DUTCH 


BRAND 
Friction Tape 


A friction tape with known 
and proven quality... for 
over forty years. Non- 
raveling...strong...4 ply 
process...correct adhe- 
sion... no pin holes... 
high dielectric splices 
.. + 2000 volts for a 
single thickness ... long 
life. It costs no more 
to have this top qual- 
ity tape... ask for 
DUTCH BRAND the 
next time you order. 


Rubber Insulating Tape 


DUTCH BRAND Rubber 
Insulating Tape fuses in- 
stantly without heat and 
has the high dielectric 
quality for good splices. 
It resists up to 18,000 volts 
through a single thickness. 
It contains no corrosive 
chemicals . . . it has long 
life and is dependable. 
DUTCH BRAND Rubber 
Insulating Tape serves a 
very definite unreplace- 
able service under elece 
trical codes to meet many 
electrical insulating re- 
quirements. 








DUTCH BRAND 
PLASTIC TAPE 


DUTCH BRAND Plastic Tape is made 
especially to meet electrical require- 
ments. It is thin and flexible... with 
150% stretch. It adheres to irreg- 
ular shaped surfaces,is excellent 
for use where space is limited. 

It resists weather, oils, acids 

and corrosive chemicals. 
Dielectric resistance aver- 

ages 1000 volts per mil of 
thickness. Available in .007° 
thickness or .010” thickness 

for heavy duty work — for 

use with power driven tape 
machines. 


Onder 
om 


DUTCH BRAND 
“DB” WIRE CONNECTORS 


“DB” Wire Connectors 
are DUTCH BRAND top 
quality products ...made 
to exacting specifications 
and design. Long skirt for 
full insulating protection... 
made of phenolic material, 

they are weatherproof... 

vibration proof and resist 

pull-out, making perfect 
solderless connections. The 
knurled design makes them 
easy to handle and apply. 
They are available in four 
standard sizes, DB-1, DB-3, 
DB-4, DB-6. 


gadis; <7 


pennant Pitan 


VAN CLEEF BROS. [NC. 


Monutacte@rers of 
DIVISION OF Jo 


7800 WOODLAWN AVE. 


Rubber Products 


hns-Manville 


° CHICAGO 19, ILLINOIS 


FRICTION TAPE... PLASTIC TAPE...RUBBER TAPE... WIRE CONNECTORS 
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ELECTRIC HEAT—Our special re- 
port on electric space heating which 
begins on page 67 of this issue brings 
together a compact body of practical 
information most essential to the se- 
lection, layout and application of elec- 
tric resistance space heating equip- 
ments. The spreading interest and ac- 
tivity in electric space heating is one 
of the most important market devel- 
opments of the times. Our readers will 
find the data presented a valuable ref- 
erence. 

An important feature of the heat 
loss tables is the use of clectrical 
energy equivalents (watt-hours) for the 
traditional British thermal unit (Btu). 
his practice, which we adopted in an 
article in Electrical Construction and 
Maintenance two years ago, appears to 
be gaining wide industry acceptance. 
It effects a useful simplication of the 
arithmetic of heating design. Since 
the basic problem of heating design is 
to balance out the heat losses with 
heat energy and our heat energy is 
derived directly from electrical watt- 
hours at practically 100% efficiency, it 
is convenient to work with the same 
energy unit for both input and loss. 

Electric home heating is more firmly 
rooted than most of us realize. Much 


of the development has prospered in 
areas like TVA and the Pacific North 
west encouraged by very low power 
ercat advantages 


rates. But the very 
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of electric heat, advancing heat insula- 
tion techniques, and the rising costs 
of conventional fuels are broadening 
the practical market opportunities in 
all parts of the country. 

According to Lowell R. Mart, di- 
rector of engineering, Electromode 
Corp., there has been a rapid and con- 
tinuing growth since 1946 with the 
best estimates indicating that there 
are a little over 300,000 homes heated 
electrically in the United States today. 
He predicts that the growth of elec- 
tric home heating will be at a greatly 
accelerated pace in the next five years, 
with over 900,000 homes heated elec- 
trically by 1960. 


SHOWPLACE—W hat happens when 
the electrical contractor can go all out 
on a residential job? Luxurious Prog- 
ress House in Miami, Fla., wired by 
William Hepburn & Co., Contracting 
Electrical Engineers, gives some of 
the answers. Progress House was de- 
signed as a showplace of modern elec- 
trical living. 

The job includes a 3-phase, 4-wire 
delta service in 34-in. conduit to a 
100-amp, 3-phase breaker and a 200- 
amp single phase breaker. The main 
panel contains 42 circuits. 

The picture story of Progress House 
beginning on page 92 will suggest 
many residential wiring ideas equally 
applicable to smaller homes. 









WIRING FOR EXPANSION-—Ex- 
panding and modernizing a Sacra- 
mento, Calif., hospital involved a 7- 
fold power boost and transfer of ex- 
isting loads to new equipment with- 
out interrupting service. Wismer and 
Becker were the electrical contractors 
on this unusual project which pre- 
sented many unique scheduling prob- 
lems. The addition was built by the 
“lift slab” method. ‘The floors are 
cut at ground level and raised to po- 
sition with hydraulic jacks. The proj- 
ect also features a steam turbo-gener- 
ator set for alternate emergency serv- 
ice. The story “Planned Wiring for 
Hospital Expansion” begins on page 
84 


FLOODLIGHTING FOR AR- 
CHIVES—A New floodlighting  sys- 
tem now reveals the classic beauty of 
our National Archives building in 
Washington, D.C. The job involved 
the installation of 280 floodlights un- 
der two separate contracts, one han- 
dled by Roy Lee Company and the 
other by H. P. Foley Company. 

Provisions consisting of conduits 
and brass boxes were made for flood- 
lighting in the original construction 
back in 1931. This 23-year old system 
presented some unusual problems for 
the electrical contractors. ‘The story, 
“National Archives Floodlighted”, be- 
gins on page 80. 
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Get Flexibility Like This 


for lighting and machine 
efficiency even when plant 
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layouts change 


Low Installation and 
Operating Cost 


Allis-Chalmers dry-type transformers re- 
quire no expensive vaults. are safe and 
clean. They’ve been designed to fit into 
modern plant layouts — they are lightweight 
and easy to handle. There are no gauges to 
check, no liquids to handle. All you need is 
routine inspection. Ratings are single-phase, 
sizes 15 kva and larger; three-phase, sizes 30 
kva and larger, 15 kv and larger. 


Ali, 
| Ham, 


Unusual flexibility in plant power arrange- 
ments results when you use Allis-Chalmers 
dry-type transformers. You get better light- 
ing and improved voltage regulation. For ex- 
ample, when your plant’s lights are supplied 
by their own dry-type transformers, you can 
change plant layouts without interfering 
with the normal full power supply you need 
for good lighting. 

In addition, dry-type transformers give 
you power for machines where you need it 
— when you need it. They increase machine 
efficiency by eliminating line drop from long 
copper runs. They simplify plant layout 
changes. For a new machine you just add a 
dry-type transformer where required. You 
don’t need to interrupt power to all stations 
by tapping into a common bus. 

Your local Allis-Chalmers office or distrib- 
utor will help you plan the most effective 
power installation for your plant. Or write 
Allis-Chalmers, Milwaukee 1, Wisconsin for 
Bulletin 61B6382A. A-4390 


¢ ALLIS-CHALMERS 
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Safety is Good Business 


Safety is everybody’s business. But by some quirk of human nature that 
usually means everybody else. The individual, whether he is the general superin- 
tendent or the new apprentice has his own standards and the result is a rate for 
compensation sometimes greater than net profit on the job. 

Management relies on the maturity and common sense of its employees. It 
is quick to discipline the joker or the irresponsibly careless. Corporate responsibility 
is covered by insurance and, too often, management lets it go at that, taking 
on-the-job accidents as the unfortunate but inevitable risks of manual craftsmanship. 

What more can be done? Plenty. There is a growing body of experience with 
planned safety programs in construction. The results are spectacular. They disclose 
beyond question that job accidents can be reduced, not entirely, but substantially 
below traditional levels. Even though electrical work is among the less hazardous 
crafts, the techniques are applicable and can pay off. 

Good intentions are not enough, however. Effective safety programs take 
expert guidance and systematic training of supervisory personnel. They involve 
job practices that often encounter indifference or actual resistance and the 
contractor will almost certainly need experienced help to break down these barriers. 

Safety rules requiring hard hats, safety glasses, gloves and safety shoes may 
appear to make good sense. But the task of converting these rules from imposed 
nuisances to habitual precautions takes plenty of education and skillful diplomacy. 

Most compensation insurers maintain highly trained staffs of safety specialists. 
These experts have far more knowledge of safety practices than the average con- 
tractor can hope to acquire out of his own job experience. They can give invaluable 
advice and counsel toward setting up and operating an effective program. 

The manual rate is costly enough even when it is reduced by better-than- 
average accident experience. But in these days of scarce skills premiums are only a 
part of the cost of on-the-job accidents. Among these are lost time, job interrup- 
tions, replacement headaches and all the valuable time of supervisory and executive 
personnel] that must be diverted from productive tasks. 

Safety is good business. It pays off on the balance sheet. In these days of 
narrow margins few contractors can afford to ignore the percentage points that 
can be saved with a well executed safety program. 


lim. ¥- Stax 
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Power distribution systems that can effectively handle future 
demands are the surest way to avoid electrical obsolescence 


and costly rewiring. 











Local Graybar Representatives will work with you and 
your customers in the selection of wiring and equipment 
to meet today’s needs . . . and tomorrow’s. 


“Plan in’ future plant flexibility... today 


Two FREE booklets on new 
mineral-insulated wiring system 


Mineral-insulated cables available via Graybar 
represent today's newest wiring method. Act- 
ing as its own conduit, m.i. cable trains to any 
contour .. . is unaffected by weather, corrosive 
vapors, cold or flame. 


1. Type m.i. safety mineral-insulated cable — 

booklet provides complete information on con- 
ductor characteristics and 
suggested applications. 
2. NELEX Mineral-insulated 
heater cable — pertinent 
data on how it can lower 
heating costs and provide a 
higher safety factor is con- 
tained in this illustrated 
booklet. 


Planning extra power capacities for future expansion is 
an important consideration in new plant construction. 
Today’s pressure of electrical growth often outstrips 
power-carrying capacity long before the equipment itself 
becomes outmoded. This then, is the most important reason 
why it pays to call Graybar first for planning aid on any 
wiring job. A Graybar Inside Construction Specialist can 
not only help you determine a power-distribution system 
to satisfy your customer’s present and near-future needs, 
but also to “plan in” flexibility for long range expansion. 


Over 100,000 different electrical items are distributed 
by Graybar through its nation-wide system of offices 
and warehouses. Complete catalog and quotation service 
covering them is available to help you work out job esti- 
mates and specifications — for lighting, power, control, 
ventilation, communications, as well as wiring. 


CALL GRAYBAR FIRST FOR... / am 
GT aybaR 420 Lexington Ave, New York 17, N. Y. 


IN OVER 110 PRINCIPAL CITIES 








Facts and figures on.... 
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ELECTRIC SPACE HEATING 


Glossary of Heating Terms 


Blast heater — Set of heat transfer coils or sections 
used to heat air which is drawn or forced through it 
by a fan. 


Btu — This is an abbreviation for British thermal unit 
—a unit of heat quantity. A Btu is the quantity of 
heat required to raise the temperature of 1 Ib. of 
water | Fahrenheit degree. 

Comfort zone — The range of effective temperatures 
over which the majority (50% or more) of adults feel 
comfortable. 


Conduction (thermal) — The process of heat transfer 
through a material medium by which heat energy is 
passed from particle to particle within the medium. 


Convection — The motion of a fluid due to difference 
in density and the action of gravity. In heat transmis- 
sion, this meaning has been extended to include both 
forced and natural motion or circulation. 


Degree-day—A unit used in estimating fuel consump- 
tion and specifying heat load. It is an arbitrary unit 
based upon temperature difference and time in a par- 
ticular place. For any day, when the mean tempera- 
ture is less than 65F, there exists as many degree-days 
as there are degrees difference between the actual 
mean temperature and 65F. On a day when the mean 
temperature was 30F, the degree-days equal 35. 
When the mean temperature for a day is 65F or 
greater, the degree-days are zero for that day. Adding 
up the degree-days for all the days in a year gives 
“annual degree-days’”’. 


Electric heating element — A unit assembly consisting 
of a resistor, insulated supports, and terminals for 
connecting the resistor to electric power. 


Heater, electric — A complete assembly of heating ele- 
ments with their enclosure ready for installation. 


Panel heating — A heating system in which heat is 
transmitted by radiation and convection in varying 
amounts from panel surfaces to both air and sur- 
rounding surfaces. 


Radiant heating — A heating system in which only 
the heat radiated from panels is effective in providing 
the heating requirements. 


Radiation — The transmission of energy by means of 
electromagnetic waves. 
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A four-part summary of up-to-date informa- 
tion on this fast growing electrical applica- 
tion, covering— 


LOAD CALCULATIONS 
EQUIPMENT SPECIFICATIONS 
CODE REQUIREMENTS 
DIRECTORY OF MANUFACTURERS 


LECTRIC space heating is making its bid. Long 
stymied by the economy of heat from conventional 
fuels, electric heat is fast moving toward first place 

as the heat of the future. Today with proper design and 
careful application of equipment and controls, electric 
heat is economical, clean, reliable, safe and efficient. 
Development of new and better equipment and progress 
in techniques of thermal insulation for buildings have 
steadily reduced the operating-cost differential which 
long favored heat from oil, gas or coal. In more and 
more cases every day, the advantages of electric heat are 
winning acceptance over conventional heating—and 
indicating substantial economy in the long run. 

This rapid growth in the use of electric heat has 
created a pressing need for information. Of course, 
manufacturers of electric heating equipment make much 
information available to guide the electrical man in 
applying electric heat. Other information is available 
in a range of books and literature, including the “Heat- 
ing, Ventilating and Air Conditioning Guide.” ‘The 
1953 National Electrical Code also contains provisions 
on electrical space heating. But the need of the electrical 
man has been for a single comprehensive source which 
covers all of his interests in electric heating. 

The following special report is designed to be a job 
handbook on electric space heating. It covers the sub- 
ject from design, through equipment selection to fin- 
ished installation. ‘The facts and figures presented are 
aimed at the whole electrical team—engineer, con- 
tractor, estimator, plant man and inspector. 
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ELECTRIC SPACE HEATING (continued) 


Heating Calculations 


WO things are of immediate im- 
portance in any proposed electric 
heating installation: 
How much heating equipment must 
be provided? and 
What will be the annual cost of 
electricity? 


TOTAL HEATING LOAD 


Fundamentally, once a room has 
been brought to a desired temperature, 
it will remain at that temperature as 
long as no heat is allowed to escape 
from the room. But building materials 
ire not perfect insulators; hence heat 
dloes escape. It follows that to main- 
tain the desired temperature within 
the room, a heating plant must supply 
is much heat to the room as escapes 
from the room. The problem, then, 
is to determine how much heat will 
escape from the room and what watt- 
age will be necessary to replace this 
amount of heat. 

The quantity of heat which will be 
lost through a given area of a given 
material is dependent two 
things: 


upon 


The difference in temperature be- 
tween indoors and outdoors, and 

The nature of the material. 

It would not be practical to provide 
a heating plant which would be capa- 
ble of maintaining a given tempera- 
ture at the absolutely lowest outdoor 
temperature recorded for the area, 
since such an extreme would be of 
very short duration. Therefore an av 
erage low temperature for the area, 
called the outside design temperature, 
has been adopted for representative 
cities of the United States for use in 
heating calculations (see Table II). 
The indoor design temperature to be 
maintained by the heating system is 
usually taken as 70F for occupancies 
with persons at rest. Thus, the design 
temperature difference between in- 
doors and outdoors is the difference 
between the outdoor and indoor de 
sign temperatures. 

Since the various materials used in 
building construction vary in the de- 
gree to which they conduct heat, the 
nature and dimensions of the walls, 
ceilings, floors, etc., of the space to be 
heated must be ascertained before an 
estimate of heat loss can be made. A 
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material’s conductivity, or its ability 
to transmit heat, is expressed as the 
number of Btu which will be trans- 
mitted through an area of 1 sq ft of 
the material in 1 hour when the tem- 
perature difference between inside and 
out is 1 degree F, or the number of 
Btu per hr per sq ft per degree F 
temperature difference. By the appli 
cation of a simple conversion factor 
(see Notes under Table I), these heat 
transmission coefficients, as they are 
called, may be expressed in watts per 
sq ft per degree temperature difference, 
making them more applicable to elec 
tric heating calculations. A portion 
of the more commonly used materials 
are listed in Table I. 

The last line at the bottom of ‘Table 
I gives the factors for Infiltration and 
Ventilation Air Heat Loss. These are 
applied to take care of cold air that 
leaks into a building through cracks 
around windows and doors, forcing out 
an equal amount of warm air. 


ANNUAL COST 


With a given capacity of heating 
equipment installed, the annual cost 
of electricity depends directly upon 
the amount of time that equipment is 
in use during the year. To aid in esti 
mating this time, the degree-day unit 
has been developed. From an average 
of past temperature records, a definite 
number of annual degree-days has been 
associated with representative cities 
throughout the United States (see 
able II). The heating period to be 
expected during the year in any par- 
ticular location will be proportional to 
the degree-days for that location; thus 
they may be used to obtain an esti 
mate of the annual kilowatt-hour con 
sumption. 

The logical procedure would be to 
find the heat loss per degree-day and 
then multiply this figure by the num- 
ber of degree-days in a year, resulting 
in the following expression for annual 
kilowatt-hours: 

watts heat loss < degree-days 

design temperature difference X 41.7 

However, controlled governmental 
tests show that annual consumption 
runs below the results indicated by this 
formula by amounts varying from 17% 


to 29%, which is equivalent to in- 


creasing the constant 41.7 in the for- 
mula to 50 or 59. Such a reduction in 
the theoretical requirements may be 
ascribed to such things as shades, cur- 
tains and draperies used on windows, 
radiant heating effect of the sun dur- 
ing the day, etc.—factors not consid- 
ered in heat loss calculations. 

Although several manufacturers rec- 
ommend cost computations which are 
equivalent to the use of the higher 
(59) factor in the above formula, the 
Federal Housing Administration still 
recommends the more conservative 
estimate, equivalent to the use of the 
factor 50 (see formula under “How to 
Calculate Heating Load”). 

With the annual kilowatt-hours de- 
termined, an estimate of the yearly 
cost for electricity may be made by 
multiplying the kilowatt-hours by the 
local power rate. 


EQUIPMENT RATINGS 


When several rooms are involved, 
each room must be calculated sepa- 
rately, since equipment ratings will 
vary with the size and character of the 
room. Knowing the watts required for 
each room, heating units whose ratings 
are closest to the calculated values are 
chosen. Care must be taken to observe 
the rated voltage of the heaters chosen 
as well as their wattage, since the effec- 
tive wattage will vary as the square of 
the voltage. Electric heating equip- 
ment is nominally rated at 120/240 
volts; however the actual terminal 
voltage used in designing the heaters 
to obtain rated wattage is 118/236. 

For example: Assume a given in- 
stallation is calculated to require a 
heating load of 22,000 watts. The 
equipment chosen is rated at 120/240 
volts (actually 118/236); but the ex- 
isting supply is found to be only 115 
volts. Due to this reduction in voltage, 
the effective wattage produced by the 
heating equipment would be 

22,000 (115/118)? = 20,900 watts 
Therefore, additional heating equip- 
ment is needed to make up for this 
reduction. The actual wattage re- 
quired may be found as follows: 


Watts =calculated watts (2 vottage ) 

actual voltage 
In this example, the wattage required 
would be 22,000 (118/115)? or 
23,100 watts. 

This formula also applies where the 
supply voltage exceeds the rated volt- 
age, in which case it would indicate 
that a reduction in the calculated 
wattage was in order. 


. NOVEMBER, 1954 








1. Determine the design temperature difference 
for the area. Use 70F for indoor temperature; 
obtain outdoor temperature from Table II. 
Outdoor temp.—indoor temp. = temp. difference. 

. From plans, specifications or actual measure- 
ments, determine nature and area of windows, 
doors, walls, ceilings and floors. 

. From Table i, under the required design tem- 
perature difference, obtain transmission factors 
for the windows, doors, walls, ceilings and floors. 

. Multiply areas found in (2) by appropriate fac- 
tors found in (3) to obtain watts required to 
offset heat lost through building materials. 

. Determine volume of space to be heated and 
number of air changes required per hour (use 
1 change per hour if not otherwise specified). 

. From Table I, under the required design tem- 
perature difference, obtain transmission factor 





HOW TO CALCULATE HEATING LOAD 


for infiltration and ventilation air heat loss. 

. Multiply volume (cu ft) obtained in (5) by 
number of air changes per hour by transmission 
factor obtained in (6) to get watts required to 
offset infiltration loss. 

. Add watts obtained in (4) and (7) above. This 
will be the required rating of the heating equip- 
ment. 

. To estimate annual kilowatt-hour consumption, 
obtain degree-days from Table II and substitute, 
together with the result of (8) above in the 
following formula: 


watts heat loss X degree-days 


Annual kwhrs = 


design temperature difference X 50 


10. To obtain an estimate of the annual heating 
cost, multiply the result of (9) by the local 
power rate. 
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Windows: Single glass with storm sash 

Exterior door: 14-in solid wood with storm door 

Exterior walls: Wood siding with wood sheathing and 
building paper; insulation board lath, plaster and bat 
insulation 


From Table Il: 


Outside design temperature for New York City: 0°F 
Design temperature difference: 70 —O = 70F 
Degree-Days for New York City: 5280 


Calculations: 
Transmission Factor 
Material (Table I, Column F) 
Windows 12.6 
Door 6.2 
Walls 1.8 
Ceiling 1.6 
Floor 2.1 


Infiltration 0.371 


15125280 
70x50 
Annual cost (at $.025 per kw =hr) = 2280X .025 = $57.00 


Annual kilowatt-hours = = 2280 


ELECTRICAL CONSTRUCTION AND 


MAINTENANCE .. 


Ceiling: Single wood floor over wood joists; gypsum lath 
and plaster ceiling; unheated attic above 
Floor: Concrete slab, poured on ground 


Assume | change of air per hour due to normal infiltration 


of outside air. 


Area (sq ft) 
16+12=28 
7X 3=21 
(128)+(10X8)—28—21 =127 
10X12=120 
10X12=120 
Volume =12 108 =960 cu ft 


Watts 
28X12.6= 353 
21X 6.2= 130 

127X 1.8= 229 
120K 1.46= 192 
120X 2.1= 252 
960 X1xX.371= 356 


Total Watts Required... 1512 
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ELECTRIC SPACE HEATING continued) 
TABLE I: RATE OF HEAT TRANSMISSION 


Transmission Factor (watts/sq ft) 
Per Degree Design Temperature 
Construction Details Fahrenheit Difference (°F) 
Temp Diff [30 40 50 60 70 

(A) (B) (C) (D) (E) (F) 
12-inch Plaster 100 30 40 50 60 7.0 
Brick Gypsum lath, plaster, furred .070 oe dew ee OSE BT 
Gypsum lath, plaster, furred blanket insulation .038 DT ae” ae * ey 

5 12-inch Hollow | Plaster 105 mae G2 SR 63 IA 
PF Concrete Block, Gypsum lath, plaster, furred .073 es as. or 464. $3 
Cinder Aggregate | Gypsum lath, plaster, furred blanket insulation 038 ee See eee ey 

12-inch Plaster 155 47 62 78 93 109 
Gypsum lath, plaster, furred .097 29 39 #49 58 68 
Gypsum lath, plaster, furred blanket insulation 044 a. U2 2 626 BI 




















Poured Concrete 





Wood Siding 
with Wood ‘Sheathing 
and Bldg. Paper 
Brick Veneer Siding 
with Wood Sheathing 
and Bldg. Paper 
Stucco 
with Wood Sheathing 
and Bldg. Paper 


Insulating board lath, plaster 056 i? ae > Se Set ee 
Insulating board lath, plaster, bat insulation 025 os Ww 22 485 





Insulating board lath, plaster 059 : 24 30 3. 4.1 
Insulating board lath, plaster, bat insulation 025 oe ee ae) Xe 





Insulating board lath, plaster 065 3S 2 3S 39 46 
Insulating board lath, plaster, bat insulation 026 Ss WwW 3 WW 





Gypsum lath and plaster, both sides -100 0 40 50 60 7.0 
Plywood, both sides 097 , 2 & 32 68 
Plywood both sides, blanket insulation 044 Le. 23 . 3.1 
4-inch Plaster one side 123 ‘ 49 62 i; 8.6 
Hollow Clay Tile | Plaster both sides 17 I 4/7 $9 d 8.2 
4-inch Plaster one side .082 ; 3.3 4.) . 5.7 
Hollow Gypsum Tile | Plaster both sides 079 . a2 48. 4 »S- 
4-inch Plaster one side 135 { 54 68 4 9.5 
Common Brick Plaster both sides 126 j 5.0 63 A 8.8 


No ceiling below 132 ; i | eee} 9.2 
Gypsum lath and plaster ceiling .082 ; 3.3 4.1 . 57 6.6 
Insulating board lath and plaster ceiling .062 a te aa y 43 $8 
Gypsum lath and plaster ceiling, mineral wool 
insulation .023 * a, eee? Se 160618 
No ceiling below 0% d 38 48 ws Gf ff 
FLOORS Gypsum lath and plaster ceiling .070 ; 28 3.5 iS a Ss 
and peng te vn Insulating board lath and plaster ceiling 053 ; a ie 5 ae 
CEILINGS Gypsum lath and plaster ceiling, mineral wool 
insulation 022 ae oe : 15 (18 
Asphalt tile floor covering; no ceiling below 193 8 77 97 13.5 15.4 
3-inch Asphalt tile floor covering; suspended gypsum 
board and plaster ceiling 103 “SOF 3 Oe Se 
Double wood floor on sleepers over concrete 073 29 37 4A Hi SS 
Basement floor poured on ground .030 he ee a ae Be 
Thin Wood Exposed .250 10.0 12.5 15.0 17.5 20.0 
Panel With storm door 114 46 57 68 80 9.1 


1¥/-inch Exposed .150 6s 73 38 5. 9 
Solid Wood With storm door .088 35 44 $3 62 78 


Single glass .330 13.0 16.5 19.8 23.1 26.4 

GLASS AREA Double glass, '/,-inch air space (or single glass with storm sash) .180 7.2 90 108 126 144 

Hollow glass block, 53/, x 53/,x37/, inches .180 7.2 90 108 12.6 144 

INFILTRATION AND VENTILATION AIR HEAT LOSS per cu ft per hour .0053 159.212 .265 318 .371 .424 
NOTES: 


@ Factors given above are based on the following thicknesses of materials: 


Frame, 
2x4 Studs 





PARTITIONS, 
INTERIOR 











Single Wood Floor 
over Wood Joists 








Concrete Floor 



































© Factors given for construction using gypsum lath may be used with negligible 
Plaster: 'Y/y inch Insulating board lath: 1/, inch error for constructions using metal lath, wood lath er decorated gypsum 
Gypsum lath: 3% inch Bat insulation: 2 inches board. 

Furring: 2-inch stips, | air space Plywood: 3 inch 

Blanket insulation: | inch Mineral wool insulation: 3 inches 


Wood sheathing: 25/32 inch © Design Temperature Difference = outside design temp. — inside design temp. 


@ Values given in Column. A are obtained by dividing the Heat Transmission For design temperature differences not given in table, transmission factors 
Coefficient in btu per hr per sq ft per degree F temperature difference by may be found by multiplying the wotts/sq ft per °F temp. diff. given in 


3 413 btw per hour per watt column A above by the design temperature difference. 
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TABLE Il: DEGREE-DAYS AND DESIGN TEMPERATURES (°F) 





Annual 
Degree 
Days 


Locality 


Outside 
Design 
Temp. 


Annual 
Degree 
Days 


Locality 


Outside 
Design 
Temp. 


Annual 
Degree 
Days 


Locality 


Outside 
Design 
Temp. 


Annual 


Locality Degree 
Days 








ALABAMA 
Anniston 
Birmingham. 
Mobile 
Montgomery 


ARIZONA 


Flagstaff 
Phoenix 


Yuma 1036 


ARKANSAS 


Fort Smith 
Little Rock 


3226 
3009 


CALIFORNIA 


Eureka 
Fresno 

Los Angeles 
Red Bluff 
Sacramento 
San Diego 
San Francisco 
San Jose 


4758 
2403 
1391 
2653 
2680 
1596 
3137 
2823 


COLORADO 
Denver 


Grand Junction 
Pueblo 


5839 
5613 
5558 


CONNECTICUT 


Hartford 
New Haven 


6113 
5880 


D. C. 


Washington 4561 


FLORIDA 

Apalachicola 1252 
Jacksonville 1185 
Key West 59 
Miami 185 
Pensacola 1281 
Tampa 571 


GEORGIA 
Atlanta 
Augusta 
Macon 
Savannoh 


2985 
2306 
2338 
1635 


IDAHO 
Boise 
Pocatello 


5678 
6741 


ILLINOIS 
Aairo 
Chicago 
Peoria 
Springfield 


3957 
6282 
6004 
5446 


+ 10 
+10 
+ 20 
+15 


— 10 
+ 20 
+ 30 





INDIANA 
Fort Wayne 
Indianapolis 
Terre Haute 
IOWA 
Charles City 
Davenport 
Des Moines 
Sioux City 
KANSAS 
Concordia 
Dodge City 
Topeka 
Wichita 
KENTUCKY 
Louisville 


LOUISIANA 
New Orleans 
Shreveport 
MAINE 
Eastport 
Greenville 
Portland 
MARYLAND 
Baltimore 


6232 
‘5458 
5117 


7624 
6252 
6378 
6905 


5425 
5069 
$075 
4644 


4417 


1203 
2132 


8445 
9439 
7377 


4487 


MASSACHUSETTS 
Boston 5936 


MICHIGAN 


Detroit 
Grand Rapids 
Lansing 


MINNESOTA 


Duluth 
Minneapolis 
St. Paul 


MISSISSIPPI 


Meridian 
Vicksburg 


MISSOURI 
Columbia 
Kansas City 
St. Louis 
Springfield 


MONTANA 


Havre 
Helena 
Miles City 


NEBRASKA 


Lincoln 
North Platte 
Valentine 


6560 
6702 
7149 


9723 
7966 
7975 


2330 
2069 


5070 
4962 
4596 
4569 


8416 
7930 
7591 


Ts 
a 
— 


Ea 
= 
— 10 
~~ 


—10 
—10 
—10 
—10 


~ a 
— 25 
~~ 


= 
ee 
ie 





NEVADA 


Reno 
Winnemucca 


5621 
6357 


NEW HAMPSHIRE 
Concord 7400 


NEW JERSEY 
Atlantic City 
Cape May 
Newark 
Sandy Hook 
Trenton 


NEW MEXICO 
Albuquerque 


NEW YORK 


Albany 
Binghamton 
Buffalo 
Canton 
ithaca 

New York 
Oswego 
Rochester 
Syracuse 


NO. CAROLINA 
Charlotte 

Raleigh 
Wilmington 


NO. DAKOTA 


Bismarck 
Devils Lake 
Williston 


5015 
4870 
5500 
5369 
5256 


4517 


6648. 
6818 
6925 
8305 
6914 
5280 
7186 
6772 
6899 


3224 
3275 
2420 


8937 
10104 
9301 


OHIO 
Cincinnati 
Cleveland 
Columbus 
Dayton 
Sandusky 
Toledo 


OKLAHOMA 
Oklahorna City 


4990 
6144 
5506 
5412 
6095 
6269 


3670 


OREGON 
Baker 
Medford 
Portland 
Roseburg 


7197 
4650 
4353 
4332 


PENNSYLVANIA 
Erie 

Harrisburg 
Philadelphia 
Pittsburgh 
Reading 

Scranton 


6363 
5412 
4739 
5430 
5232 
6218 





RHODE ISLAND 


Block Island 
Providence 


SO. CAROLINA 
Charleston 
Columbia 
Greenville 


$0. DAKOTA 


Huron 
Rapid City 


TENNESSEE 
Chattanooga 
Knoxville 
Memphis 
Nashville 


TEXAS 
Abilene 
Amarillo 
Brownsville 
Corpus Christi 
Dallas 

Fort Worth 
Houston 
Palestine 
Port Arthur 
San Antonio 


UTAH 


Modena 
Salt Lake City 


VERMONT 
Burlington 


VIRGINIA 
Cape Henry 
Lynchburg 
Norfolk 
Richmond 


WASHINGTON 


North Head 
Spokane 
Tacoma 
Tatoosh Island 


W. VIRGINIA 
Elkins 
Parkersburg 


WISCONSIN 


Green Bay 
LaCrosse 
Madison 
Milwaukee 


WYOMING 


Cheyenne 
Lander 


5897 
5984 


1866 
2488 
3059 


7940 
7197 


3238 
3665 
3090 
3613 


2573 
4196 

628 

965 
2367 
2355 
1315 
2068 
1352 
1435 


6598 
5650 


8111 


3558 
4068 
3364 
3922 


5367 
6318 
5039 
5857 


5800 
4928 


7931 
7421 
7405 
7079 


7536 
8243 
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ELECTRIC SPACE HEATING (continued) 





Heating Equipment 


HE various equipment in use today for the heating of 
ie intended for human occupacy is identified by a 

variety of nomenclature by the many heater manufactur- 
ers. To eliminate misunderstanding throughout this article, 
electric heating equipment has been arbitrarily divided into 
four general classifications according to the method by 
which the heat is distributed. These four types are natural 
convection heaters, forced convection heaters, radiant heat- 
ers and duct heaters. 


NATURAL CONVECTION HEATERS 


A wide range of electric heating equipment operates on 
the principle of convection—creating circulating currents of 
warm air without the use of a fan or blower. With this 
type of equipment, the sequence of heat distribution is as 
follows: 

1. The heating element heats the air which surrounds it; 

2. This heated air begins to rise and cooler air comes up 
from below; 

3. This cooler air is in turn heated as it comes in contact 
with the heating element, then follows the rise of the first 
mass of heated air. 

This action is continuous—heated air moving up away 
from the heater, and cooler air moving up to the heater 
from below—causing circulating currents of warm air. 

In addition to producing these currents, almost all con- 
vection heating units produce some radiant heat, varying 
in amount with the designs of various units. 

Natural convection heating units are made in a number 
of basic designs suited to particular applications and allow- 
ing a variety of mounting positions within the space to be 
heated. The basic unit types are as follows: 


Wall Panels—This is the most common type of convection 
heating unit. Available in a wide range of sizes, designs 
and appearances, wall panel electric heaters are made for 
both surface and recessed mounting. They can be used 
singly to supplement existing heating systems, or they can 
be used as an overall system in themselves. Each unit is 
usually equipped with a thermostat and a small circuit dis- 
connecting switch. 

Construction of wall panel convectors follows a pattern. 
Heating elements consist of coiled nickel chromium 
resistance wire either stretched between terminals or 
wrapped around hollow, cylindrical ceramic forms within 
the unit. The heating elements are exposed on the side 
of the heater which faces into the space to be heated. The 
use of hollow cylinder forms, either fixed diameter or 
tapered cone types, improves circulation of air through the 
unit. Behind the heating elements, a copper or steel 
reflector is placed to keep the heat from going back into 
the wall and to reflect the radiant heat out into the space. 
The main housing consists of a steel pan deep enough to 
allow circulation of air between the back of the reflector 
and the extreme back of the unit. Each unit is equipped 
with a decorative frame and a front grille to prevent contact 
with the hot elements. 

Most of the units described above are designed to pro- 
vide both heat by convection and heat by radiation. 
Depending upon the ratio of horizontal to vertical dimen- 


sion, arrangement of heating elements and reflectors and 
the type of grille used, heat by convection makes up 
between 40% and 80% of the total heat output. 

Wall panel unit heaters are made in varying widths and 
heights. Typical sizes are: 21-in. by 8-in., 14 in. by 18-in., 
18-in. by 10-in., 54-in. by 20-in., 8-in. by 46-in. These 
units can be used in residential, commercial and industrial 
installations. The radiant heat output heats persons and 
objects in the path of the radiation; the convection heat 
circulates throughout the space from floor to ceiling and 
into every corner. Optimum speed of circulation is about 
200 feet per minute. Furniture or other objects should 
not be placed in front of units which have radiant heat 
output. Solid objects block radiant heat. Units which 
provide almost 100% convection heat require only a 
minimum of space in front of them to allow air circulation. 
Because radiant heat is almost instantaneous, units with 
a high degree of radiant output are particularly well suited 
to bathrooms, kitchens or other small rooms where local 
heating problems exist. Of course, any residential interior 
or other interiors for human occupancy—schools, audi- 
toriums, offices, stores, theatres—can be heated by natural 
convection heaters, either as primary heat sources or sup- 
plementary sources. 

In addition to the above units, there are several models 
of convection heaters which distribute heat solely by con- 
vection. Some of these are essentially the same as the 
above units, with a metal plate on the grille to baffle 
radiant heat developed. Other units for surface mounting 
contain straight tubular elements encasing resistance wire. 
Radiating fins are closely spaced along the tubular element. 
These latter units are commonly used in pump houses, 
valve houses, crane cabs and elevators. Some models are 
made for residential and commercial use. 

Installation details for the many models of natural con- 
vection units are provided by the manufacturers. Type 
and dimensions of framing members—studs, headers, plates 
—are usually given. General installation requirements are 
as follows: heaters should be mounted on exterior walls, 
beneath or alongside windows, for best circulation of warm 
air; heaters should be installed according to the NEC; 
14---uate control should be provided for each unit; bottom 
cdye of recessed heater panel should be about 7 inches 
:bove the finished floor; connection of circuit should be 
made according to instructions. 


Baseboards:—Natural convection baseboard heaters are used 
primarily in residences, although they can also be used in 
offices, apartments and similar small spaces. They are 
designed to simulate conventional wood baseboards. Like 
the wall panels, these heaters may also have some radiant 
heat output in addition to providing heat by convection. 
The radiant heat tends to heat the floor which in turn 
heats air in contact with its surface—a secondary convection 
effect. Baseboard heaters which do have radiant output 
should be exposed as much as possible. Of course, the 
major effect, convection, will be accomplished no matter 
how the furniture is placed. 

One type of baseboard heater contains horizontal runs 
of coiled resistance wire along the length of a 6-in. high, 
shallow steel enclosure, with internal construction to allow 
vertical passage of air through the baseboard. The elements 
heat the air passing through and also heat the side of the 
baseboard which faces the space to be heated. The surface 
of this heated metal side is then the source of radiant 
heat. The unit is available in standard lengths for assembly 
into desired lengths. This type of baseboard heater is avail- 
able with control (thermostat and switch) sections which 
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can be placed in the run of the baseboard. End sections 
and corner sections are also available. Along the bottom 
of the baseboard is a wireway; leads are brought into the 
heater through knockouts in the control section. 

Another type of baseboard heater contains a finned 
tubular heating element along the length of the unit’s 
10-in.-high enclosure. This type provides straight con- 
vection heat. 


Floor Furnaces—This type of natural convection heater 
consists of a heavy gauge galvanized steel box, between 
13 and 18 inches deep, with an open top about 14 inches 
wide and 24 inches long, containing resistance heating 
elements. The box has a sturdy grille top and is mounted 
between floor joists with the grille flush with the finished 
floor. Within the box, the heating elements are mounted 
within another four-sided enclosure with open top and 
open bottom. This enclosure consists of double-wall casing 
around the elements to prevent loss of radiant heat from 
the elements and to provide incoming channels for passage 
of air between the sides of the box and the walls of the 
element-enclosure. Air then comes down into the box 
through these passages and is carried by convection up 
through the inside enclosure across the heating elements, 
then up to the space to be heated. The heating elements 
are either lengths of coiled resistance wire stretched in 
horizontal layers across the area of the enclosure or vertical, 
hollow ceramic cylinders with coiled resistance wire 
wrapped around them. Floor furnaces have built-in thermo- 
stats for economical usage and completely automatic 
operation. The grille and heating elements can be removed 
for cleaning of the box. 

Floor furnaces can be applied singly or as complete 
systems in homes, stores, departments and similar interiors. 


Electric Radiators—This type of natural convection heater 
consists of a smooth, cast-iron radiator (similar to the kind 
used with conventional fuel heating systems), containing 
a tubular resistance immersion heating element which is 
mounted in the bottom to heat water in the unit and pro- 
duce steam. Operation of the unit is the same as that with 
any steam radiator; both radiant and convection heat is 
produced. 

Electric steam radiators are available in fixed and port- 
able units for use either singly or in a complete system. 
Controls are built into the unit. Typical applications are: 
residences, offices, stores, small industrial areas. 


Hazardous Location Units—A range of natural convection 
heaters are made for installation in hazardous locations— 
Class I, Groups C and D; Class II, Groups E, F and G. 
These include: bracket type, resistance element, grilled 
front convectors; bracket-mounted convection units with 
resistance wire cast in aluminum radiating fins; and electric 
steam radiators. These heaters are equipped with controls 
and conduit boxes for circuit connection. 


Portable Heaters—Portable type, natural convection heaters 
are available for limited space heating applications. These 
units have power cords and plugs for connection to 
receptacles; handles are provided on some models. Units 
include: convection-radiant, exposed-resistance-element 
heaters; and electric steam radiators. 


FORCED CONVECTION HEATERS 


Basically, a forced convection heater is a natural con- 
vection heater equipped with a fan or blower to increase 
the circulation of warm air. Of course, the housing of the 
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unit is larger and constructed to accommodate the fan and 
motor. Types of heating elements, arrangements of ele- 
ments and fans and general construction vary with the 
different units, depending upon size and application for 
which the unit was designed. 

Forced convection heaters can be roughly divided into 
two general types: wall panel heaters, and suspended- or 
bracket-type heaters. 


Wall Panels—Operation, application and installation of this 
type of forced convection heater are about the same as in 
the case of wall panel natural convection heaters, with the 
addition of the fan. Radiant heat is only a small part of 
the output of this type of unit. A few models, however, do 
utilize radiant heat in addition to the forced convection 
heat. In general, forced convection panel units provide 
higher heat output and greater circulation and better 
distribution of warm air than natural convection units. 
They may be used singly for supplemental or off-season 
heat, or they can be used as primary heat sources in resi- 
dential, commercial and some industrial areas. 

Several types of heating elements are found in forced 
convection heaters. One type consists of resistance wire 
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ELECTRIC SPACE HEATING (continued) 
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embedded in aluminum casting which is made up of 
closely spaced square radiating fins. Another unit uses a 
cast aluminum heating element of radial fins, completely 
covering the front of the unit just behind the protective 
grille. In many units, bare coiled resistance wire is either 
zig-zagged across the face of the unit behind the grille, 
mounted on insulators in the form of concentric circles or 
mounted horizontally. In all units, the mounting position 
of the heating elements is such as to maximize natural 
convection currents and place the elements in the path of 
the fan-driven air currents. 

Installation of these heaters requires cutting and framing 
a suitable hole in the wall, mounting the wall box, making 
electrical circuit connections and mounting the unit and 
face plate in the box. Knockouts are provided in the box 
for electrical connection. Specific details on installations of 
particular units is provided by the manufacturer. Instruc- 
tions are given for installation in existing buildings or in 
new constructon. Some surface mounting heaters of this 
type are also available. Thermostatic control and safety 
switch are usually built into these heaters. 


Suspended Heaters—These forced convection heaters are 
designed to be suspended from the ceiling or walls. They 
are equipped with hangers or mounting brackets, contain 
encased heating elements and a fan or blower to provide 
increased circulation of warm air. Generally, these units 
are much larger than the above described wall panel heaters 
and are used in large commercial and industrial areas. 

Small units of the suspension type contain cast 
aluminum finned heating elements or finned steel ele- 
ments. Fans vary in size to provide the right amount of 
circulation for the amount of heat developed. Large units 
have horizontal, steel jacketed strip heating elements or 
steel finned elements. All units may be used for auxiliary 
heat or as main heating sources. Mounting brackets on 
some units allow discharge of air at almost any angle. 
Electric supply conductors are brought down to a unit 
from the ceiling or walls. 

Appearances of exterior housings of units vary depending 
up on the applications for which the units were designed 
In offices, stores and other commercial interiors, attractive 
casings are used. Completely functional units are used 


as industrial interiors. 

Forced convection heaters are also available as portable 
units, for mounting on pedestals, and as large sclf-con- 
tained units for floor mounting. 


RADIANT HEATERS 


This type of heating equipment produces clectro- 
magnetic waves of heat energy. This type of heating is 
called radiant heating. In theory, persons or objects which 
are in the path of radiant heat energy are heated, but air 
in the intervening space through which the radiant waves 
passed is not heated. The classic example of radiant heat 
is heat from the sun. Everyone notices this effect on 
bright sunny days in the cold of winter. The air is cold 
and the temperature may be below freezing, but a distinct 
warmth can be felt on the face when the sun’s rays fall 
on it. Electric radiant heating panels produce the same 
type of heat. A small measure of heat by convection is 
produced secondarily from the surface of the heat source 
and the surfaces of objects heated, but this effect is small. 

A variety of equipment types is available for producing 
radiant heat. These different equipments vary in construc- 
tion and operation, but the output is the same. The fol- 
lowing covers each of the basic types, including application 
and installation. 


Glass Panels—Shallow glass panel sources of radiant heat 
are available in a wide range of sizes. Typical dimensions 
for these panel units, which are about 2 inches deep, are as 
follows: 14-in. by 22-in., 38-in. by 12-in., 26-in. by 22-in., 
20-in. by 20-in. Designed for surface or recessed mounting 
on walls, for baseboard installation and for surface and 
suspended ceiling mounting, glass heating panels find 
application in homes, offices, stores—as either primary or 
secondary heat sources. 

Basically, a glass heating panel consists of a shallow 
pan housing, an aluminum or stainless steel reflector, a 
glass panel with enclosed heating element and finishing 
trim. Of course, construction features vary with different 
models. In one unit, the resistance element consists of a 
ceramic metallic oxide grid fused into the back surface 
of the glass panel. Electric current passing through this 
filament grid raises the temperature of the glass to about 
340 F. Radiant heat is developed and directed into the 
space to be heated by an aluminum reflector behind 
the glass. Passage for air circulation is provided between 
the glass panel and the reflector. The heating grid in the 
glass is connected to the supply circuit by two conductors 
which emerge from the glass at its bottom edge. Another 
glass heating panel uses an aluminum grid fused in the 
glass panel. In still another unit, the entire back surface 
of the glass panel has an electrically conductive coating 
which makes the whole surface one solid heating element 
Two brass bus bars make centact with the two silver 
terminating edges of the coating. Units are available with 
or without built-in thermostatic controls. Wall-mounted 
thermostatic control is recommended when more than one 
unit is used in an area. 

Installation instructions are provided by each manufac- 
turer covering particular details of his unit. Surface- 
mounted panels require little installation work. Panels are 
usually equipped with an outlet box or knockouts in the 
back of the housing. Recessed mounting requires a little 
more work. All panels should be installed on outside walls, 
beneath windows if possible. Whether one large or two 
small panels should be used in a particular area depends 
upon the size, layout and furnishings of the area, related 
to the nature of radiant heat distribution. Objects should 
provide minimum obstruction to radiant heat waves. Wall- 


74 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . NOVEMBER, 1954 





Aluminum foil 
backing layer 


Potental lead ia foil 
minum 
Conductive SS} face 


_ Potential leod 


_ Electrical insuloting 
popers 


conductive ioyer 
—Heating pane! assembly 
16" thick 
food upper pane = /“* 


Infrared = ~~ =, 
/omps 


Gloss 
element 





GLASS PANEL 





mounted thermostats should be located away from the 
direct path of panel heat output. Of course, thermal 
insulation of any interior to be heated must be completely 
adequate. 

Installation of suspended or surface-mounted glass ceil- 


ing panels for radiant heating, either the heating unit type 
or the combination heating-and-lighting unit, corresponds 
closely to installation of fluorescent lighting fixtures. 
Details on the different units are given by the manu- 
facturers. 


Ceramic Panels—These units are similar to the glass panels, 
with the exception that the heating element consists of 
nichrome resistance wire embedded in a panel of special 
ceramic composition. Both wall and baseboard types of 
ceramic heating panels are available. Installation and 
application details on this type of radiant heater are almost 
identical to those described above for glass panel. 


Asbestos Panels—This type of radiant panel consists of a 
resistance wire heating element hermetically sealed in and 
distributed throughout the area of a panel of asbestos 
with special binders. The wire element is terminated at 
two brass nuts which are integra) parts of the panel. The 
resistance element can be controlled for various voltages 
ind powers for a maximum surface operating temperature 
of about 400 F. The size and shape of the panel may be 
varied within limits not to exceed 1300 squares inches, 
with maximum dimension of not over 50 inches. The 
complete assembly of an asbestos radiant heating panel 
consists of a main housing which is mounted on the wall, 
the asbestos panel secured in the housing and wired to the 
circuit, and the louvered cover to prevent contact with the 
panel. Again, installation and application details corre- 
spond with those for glass panels. 


Rubber Panels—These are radiant heating panels for ceiling 
mounting. They are fireproof panels zs-in. thick with a 
sheet of electrically conductive rubber sealed in. Aluminum 
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and impregnated paper form the backing of the panel. 
Additional aluminum and paper layers cover the conduc- 
tive rubber layer. A metallic conductor strip runs along 
each of two opposite edges of the conductive rubber layer. 
Voltage is applied to these strips, and current flow through 
the rubber layer produces uniform heat across the surface 
of the panel. There are no wires in the panel. Panels are 
made in three standard sizes: 3 ft by 4 ft, 4 ft by 4 ft, and 
6 ft by 4 ft, weighing respectively 4.5 pounds, 6 pounds 
and 9 pounds. Panels are rated at 22 watts per square 
foot, for 115 or 230 volts. 

Installation of rubber panel heaters involves mounting 
on the ceiling and connecting to electric circuits. Each 
panel has two small terminal blocks, one at each end of 
one of the 4-ft edges on the room side of the panel. 
Panels are installed with the edge containing the terminals 
placed at the junction of wall and ceiling. A small metal 
molding is provided to cover the terminals and to serve 
as a wireway. A single run of molding covers terminals 
and provides connection of several panels, in parallel, to 
the power supply. Panels are applied to the ceiling with a 
special adhesive and may be applied to plaster, plaster 
board and sinilar smooth ceiling surfaces, whether painted 
or not. The panels should be distributed symmetrically 
over the ceiling area. They may be painted with flat 
interior paints but should not be covered with any bulky 
materials which might reduce the heating efficiency. In 
some cases, rubber panels may be used on walls, if their 
output is not obstructed by furniture or other equipment. 
However, when mounted on walls, rubber panels act more 
like convection heaters than radiant heaters. Either line 
or low voltage thermostat control can be used with these 
panels. 


Heating Cable—For space heating applications, electric 
resistance cable can be embedded in the ceiling to produce 
radiant heat. The cable is run back and forth across the 
ceiling area. When current flows through the resistance 
wire, heat is generated around the wire. This raises the 
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temperature of the ceiling plaster to about 110 F, and the 
entire surface of the heated plaster becomes a radiant 
panel sending heat down to the space. These rays, as in the 
case of rubber panels, heat the floor and other objects in 
the room, setting up convection heating at the heated sur- 
faces. A heating cable ceiling installation produces about 
70% radiant heat and the balance as convection heating. 

Installation of heating cable in plaster involves stapling 
the cable (or attaching as instructed ) to the ceiling lath and 
covering with plaster. The non-heating leads of the cable 
are brought from the edge of the ceiling down in the wall 
to the wall-mounted control device. Cable length must 
never be altered. Detailed instructions on installation are 
provided by the manufacturers. Care should be taken that 
the cable is not damaged in mounting or covering with 
plaster. Heating cable should be used only with non- 
metallic fire-resistant lathing and non-insulating plaster. 

Heating cables are also used for floor panel radiant heat- 
ing systems in concrete floors. The cable is laid out and 
fastened to wood nailing strips on the rough concrete slab. 
A cement finish 1% inches thick is poured and trowled 
above the cables. Cables can also be used beneath tile 
floors, embedded in grout. Where wet floor conditions 
exist, heating cable of lead-sheathed or other water- 
resistant construction should be used. 


Resistance Heaters—These units are similar to the natural 
convection heaters, except that a high percent of the heat 
output is radiant heat. Basically, they consist of a red hot 
resistance element mounted in a reflector housing which 
directs the radiant output. The element and reflector is 
mounted in a main housing and the unit has a protective 
grille over the front. 


Lamp Heaters—Several models of electric radiant heaters 
use infrared incandescent reflector lamps, either singly or 
in clusters. These units are designed for only local applica- 
tions, particularly bathrooms, and off-season heating in 
small. rooms. 


Resistance coils 
on insulators :\ 


f \ 
{ 


Terminal 
box in end 


DUCT HEATER 


DUCT HEATERS 


Duct heaters are designed for installation in ducts used 
with forced air circulation systems in residential, com- 
mercial and industrial buildings. These unit heaters consist 
of a frame which can be bolted or otherwise secured in 
air ducts, sheathed resistance heating fins or resistance wire 
coils mounted between the frame members. Elements are 
carefully spaced to provide free passage of air between 
them. Duct heaters are made to replace steam or hot 
water coils in central air conditioning systems and fuel- 
fired furnaces. They are generally very high capacity heater 
units, prime heating sources for large areas or buildings. 
They are also used as booster or supplementary heat 
sources in large office buildings where tenants require 
more heat than the central system can provide. In such 
cases, they are used with duct distribution of the warm air 
and have independent controls. Another application is in 
industrial plants where certain offices require heat when 
the main heating plant is shut down. 

Blast coil heaters are made as package units completely 
wired for connection to the power system. Line terminals 
are marked and complete installation instructions are given 
by the manufacturer. Terminal boxes are large and readily 
accessible and knockouts are provided. Control switches, 
contactors and thermostats are parts of the installation as 
required. 


Electric Heat and the National Electrical Code 


fixed electrical space heating equipment are included 

in Article 422 of the 1953 National Electrical Code. 
The following is a resume of these provisions and the 
related code sections, using much of the language of the 
code itself. 


Priced crc covering application and installation of 


WHAT THE CODE COVERS 


Section 4271 requires that equipment used in fixed 
electric space heating hookups be approved for such service. 
General requirements for appliances (secs. 4221 to 4262) 
apply to fixed heating equipment. Included in this equip- 
ment are electrically energized units, panels, space heating 
cable and central heating systems using electrical heating 
units. Electrical space heating systems employing methods 
of installation other than covered by sections 4271 to 4286 
inclusive may be used only by special permission. 


LIMITATIONS ON USE 


Electric space heating systems are prohibited by section 


4272- 


1. Where exposed to severe mechanical injury unless 
adequately protected, and 


2. In wet or damp locations unless specially approved 
for the purpose. 





E 


8 , = . ~~-Space heating system 
f a) embedded elements, or 
b) panels 











i Operaung temperatures of room surface’ shall 
not exceed 66° © (150° F), based on room 
temperature of 30°C, 86° F 
































Section 4273 limits the operating temperature of room 
surfaces where electric heating is used. 

Electric heating panels and cables shall be installed in 
their complete sizes or lengths as supplied by the manu- 
facturer. Units must not be cut or otherwise altered in 
size or shape, and labels or nameplates must not be 
removed. All units shall be suitable for installation on 
approved wiring systems. 

Heating cables shall have non-heating leads at least 
7 feet long. These leads shall be of wire approved for 
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general use. Each unit length of heating cable shall have a 
permanent marking within 3 inches of the terminal end 
of the non-heating leads, indicating manufacturer’s name 
or identification symbol, catalog number and electrical 
rating data. Lead wires shall be color coded as follows: 
230 volts—red; 115 volts—yellow. 


HEATING CONTROL 


Thermostats and thermostatically operated switching 
devices which indicate an “off” position and which inter- 
rupt line current shall open simultaneously all ungrounded 
conductors in the “off” position. If there are no “on” or 
“off” positions, all ungrounded conductors do not have to 
be opened. 


WIRING IN HEATED CEILINGS 


‘Thermal insulation 
- 


od 





“ “= 2 inches 
Heating panel 
or cable | 


Wiring above heated ceilings and within thermal insula- 
tion shall be spaced at least 2 inches above the heated ceil- 
ing surface. Ambient temperature of the wiring is taken at 
50°C. As a result, carrying capacities of wires must be cor- 
rected according to Table 1, Chapter 10 of the NEC. 

Wiring above heated ceilings and over thermal insula- 
tion at least 2 inches thick requires no temperature 
correction. 


f Heating panel or cable 





} All wiring within 
joist space __ — — 





/ 
{4 Heated Ceiling 
a * 
IF 


| a” 
| « At least 2 inches ~ | 
’ 








Wiring above heated ceilings and within a joist space 
having no thermal insulation shall be spaced at least 
2 inches above the ceiling. Ambient temperature is taken 
as 50°C; correction for current capacity must be made as in 
Table 1, Chapter 10. 


WIRING IN HEATED WALLS 


i 


- Heating panel or cable 
Thermal 


Insulation — — . 
——— — Wiring outside 


thermal insulation 


—~ ~~~ Inside heated surface 


Where installed in exterior walls, wiring shall be run 
outside the thermal insulation. {i interior walls or parti- 
tions wiring shall be installed away from heated surfaces. 
An ambient temperature of 40°C (104°F) is assumed as 
the operating temperature. Current capacity correction is 
given in Table 1, Chapter 10. 


GENERAL INSTALLATION DETAILS 


Electric heating panels shall not extend beyond the 
room in which they originate; a panel must be confined 
to one room. Heating cables shall not be installed in 
closets, over cabinets which extend to the ceiling, under 
walls or partitions or over walls or partitions which extend 


up to the ceiling. An exception to this rule allows single 
runs of cable to pass over partitions where the cable is 
embedded. NOTE: The foregoing shall not prohibit low- 
temperature heaters in closets to control humidity. 

Heating panels and cables shall be separated at least 
8 inches from lighting fixtures, outlets and junction boxes 
and 2 inches from ventilating openings or other openings 
and shall not be covered by surface mounted lighting units. 

Embedded heating cables may be spliced only where 
necessary and only in an approved manner. The length of 
heating cable cannot be altered. 


HEATING CABLES IN PLASTER 


Heating cables shall not be installed in walls. 





Heating 
cable 
embedded -4 
in alg 
ceiling 











Adjacent runs of heating cable rated not more than 
23 watts per foot shall be installed at least 14 inches on 
centers when used in plaster. 

Heating cables may be applied only to gypsum board, 
plaster lath and similar fire-resistant materials. With metal 
lath or other conducting surfaces, a coat of plaster—brown 
or scratch coat—shall be applied to cover the metal lath 
before the cable is attached. 

The ceiling surface shall be finished with at least 4-in. 
non-insulating plaster or other approved material. 

Heating cables in plaster shall be secured at intervals 
of not more than 16 inches. An approved method of 
stapling, taping or plastering or other approved means must 
be used in securing cable. Metal fasteners which straddle 
the cable shall not be used with metal lath. 

Cables shall not make contact with conducting surfaces. 


CONNECTION LEADS ON HEATING CABLE 


Non-heating leads on heating cables shall be installed 
in accordance with approved wiring methods from the 
junction box to a location on the underside of the ceiling. 
Excess leads shall not be cut but shall be secured to the 
underside of the ceiling and embedded in plaster or other 
approved material. Enough lead should be allowed to reach 
the junction box with at least 6 inches of free lead within 
the box. Lead markings shall be visible in the box. 


HEATING CABLES IN CONCRETE 


Adjacent runs of heating cable rated not more than 
23 watts per foot shall be spaced at least 1 inch on 
centers when used in concrete or poured masonry. 

Cables shall be secured in place by non-metallic frames 
or spreaders while the finish is applied. 

At least 1-inch spacing shall be maintained between the 
heating cable and metallic bodies embedded in the floor. 

Cable leads shall be protected where they leave the floor. 
Rigid conduit, EMT or other approved raceway may be 
used to carry the leads from the floor to the junction box. 
Bushings should be used where the leads emerge. 


DURING AND AFTER INSTALLATION 


Embedded cable installations shall be inspected and 
approved before cables are covered or concealed. Cable 
shall be tested for insulation resistance after covering. 
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ELECTRIC SPACE HEATING (continued) 
AVAILABLE EQUIPMENT 








T FORCED 
NATURAL CONVECTION 
HEATERS CONVECTION | 


| | HEATERS | 
| 
| (See section on equipment Sasteeniiat 


for more complete | 
descriptions 


HEATER TYPES RADIANT HEATERS 








DUCT 
| HEATERS 


Resistance 
Element 
in Steam 
or Hot Water 
Radiator 


RATINGS AVAILABLE 


Resistance 
Element 
in Airc 


Resistance 
Element 
in Air 


Space 
Heating 
Cable 


Conductive 
Rubber 


Asbestos or 
Ceramic 


Element 
in Air 





| 
| 
(Watts) { 
250 
1000 to 
750 
250 1200 1000 
to Rae to to For For For 
8000 5000 3000 mounting on {embedding in| installation 
250 15,000 ceilings ceilings in heating 
to Bae to and or and air 
8000 60.000 walls floors conditioning 
420 ducts 
to ave P ee Panel 
1400 sizes almost any from 
3000 available: length 5 to 300 
to ; a kilowatts 
8000 3’x4’ 
703 4'x4’ 
to oe eka ‘ 4’x6’ 
2800 
1000 at 
to 17 and 22 
8000 watts 
Portable Units 1000 per sq ft 
Commercial or to 
Industrial 3000 
1000 2000 
Explosion-Proof Units to to 


6000 3000 








Ceiling Ponels or Units 





Woll Panels or Units 
Surface or Recessed 





| 
| 
Bracket or Pedestal Units, | 
Commercial or | 


Industrial 





Baseboard Panels or 


y Available in| Available 





Floor Units 


Recessed 








Wattages 
vary 
with length | 





Standing Units 
Fixed 





Portable Units or Panels 
Residential 



































HEATER MANUFACTURERS 


Letters in parentheses following manu- 
facturers’ names classify heaters in ac- 
cordance with types A through J listed 
in above table. 


NATURAL CONVECTION HEATERS 

(Resistance Element in Air) 

Adam Electric ‘Co., Frank (B) 

Arvin Industries, Inc. (G) 

Bersted Mfg. Co. (G) 

Cavalier Corp. (E, G) 

Dominion Electric Corp. (G) 

Economaster Sales, Inc. (G) 

Emerson Electric Mfg. Co. (G) 

Industrial Engineering & Equipment Co. 
(C, H) 

Meier Electric & Machine Co. (B, D, G) 

Paley Mfg. Corp. (B, D, F, G) 

Post-Glover Electric Co. (C) 

Titan Mfg. Co., Inc. (B, G) 

Wesix Electric Heater Co. (B, C, D, E, 
G, J) 

Westinghouse Electric Corp. (B, G, H) 

Wiegand Co., Edwin L. (B, C, H) 


NATURAL CONVECTION HEATERS 


(Resistance Element in Steam or Hot 
Water Radiator) 

Burnham Corp. (F, G, J) 

Electromaid Corp. (F) 


FORCED CONVECTION HEATERS 


(Resistance Elements in Air) 


Arvin Industries, Inc. (G) 

Bersted Mfg. Co. (G) 

Broan Mfg. Co., Inc. (B) 

Dominion Electric Corp. (G) 
Economaster Sales, Inc. (G) 

Electromode Corp. (B, C, F, G) 
Emerson Electric Mfg. Co. (G) 

General Electric Co. (C, G, H) 

ILG Electric Ventilating Co. (C) 

LaSalle Products, Inc. (B, G) 

Markel Electric Products, Inc. (B, G) 
NuTone, Inc. (A) 

Peerless Mfg. Corp. (B) 

Post-Glover Electric Co. (C) 

Thermador Electrical Mfg. Co. (B, C, G) 
Wesix Electric Heater Co. (B, C, F, G, H) 
Westinghouse Electric Corp. (H) 
Wiegand Co., Edwin L. (B, C, F, G, H) 
Wing Mfg. Co., L. J. (C) 


RADIANT HEATERS 

(Resistance Element in Air) 

Cavalier Corp. (B) 

Electromode Corp. (B, J) 

LaSalle Products, Inc. (B, G) 

Markel Electric Products, Inc. (B, G) 
NuTone, Inc. (A) 

Pryne & Co., Inc. (A, B) 

Thermador Electrical Mfg. Co. (B, G) 
Wiegand Co., Edwin L. (A, C) 


RADIANT HEATERS (Glass) 
Berko Electric Mfg. Corp. (B, D, G) 


Continental Radiant Glass Heating Corp. 
(B) 

Electriglas Corp. (A, B, D) 

Electromaid Corp. (G) 


RADIANT HEATERS 
(Asbestos or Ceramic) 
Heatmore Inc. (B, D, G) 
ThermoRay Corp. (B) 


RADIANT HEATERS 
(Conductive Rubber) 
United States Rubber Co 


RADIANT HEATERS 

(Space Heating Cable) 

Ceilheat, Inc. 

Continental Electric Equip. Co. 
Electric Heating Products, Inc 
Electromode Corp. 

General Electric Co. 

Meier Electric and Machine Co. Inc 
Nelson Electric Mfg. Co. 
Roberson Co., L. N. 

Sunwarm, Inc. 

Tennessee Plastics, Inc. 

Wesix Electric Heater Co. 


DUCT HEATERS 

Electromode Corp. 

Industrial Engineering & Equipment 
Wesix Electric Heater Co 

Wiegand Co., Edwin L. 

Wing Mfg. Co., L. J 
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DISTRIBUTION PLUGBOARD has 100 receptacles, permitting the connection of any one of a hundred testing 
stations with a variety of voltage levels, ac or dc, or with ac at any desired frequency. 


served by 4 transformers, an m-g set and a frequency converter. 


Plugboard Permits Circuit Jugglin 


Selection of power having numerous voltage-phase combinations for 


ISTRIBUTION of power at sev- 
eral voltages or with other varying 
characteristics for research, test- 
ing or special manufacturing purposes 
can be facilitated through the utiliza- 
tion of a plugboard similar to one 
installed for The Monarch Machine 
and Tool Company, Sidney, Ohio, as 
part of their recently-completed mod- 
ernization and expansion program, 
This board is primarily served by four 


transformers, a motor-generator. set 





FLOOR OUTLETS at each test station 


bring various combinations of ac and 


de service to the various working areas. 
Also available at ail times is single-phase 
110-volt ac for electrical tools and inci- 
dental power 





ELECTRICAL 


research and testing purposes is possible with flexible connections. 


and a frequency converter ; these equip- 
ments collectively providing several 
voltage levels in both ac and dc; 1-, 2- 
and 3-phase ac, plus several frequen- 
cies commonly used in various sections 
of this and foreign countries. This 
variety of power was called for, in 
this instance, for testing lathes being 
produced for overseas as well as for 
domestic consignment; the various 
power combinations including 3-wire 
3-phase or 4-wire 2-phase ac from 25- 
to 60-cycles between 150- and 750- 
volts, plus a wide range of dc. 

The power desired is routed to un- 
derground feeders by means of 4/c 
No. 2 flexible rubber-sheathed plug-in 
connection cables at the main 100- 
receptacle distribution board and, at 
the separate assembly and test stations, 
the power is again transmitted through 
recessed floor outlets and connection 
plugs provided for that purpose. Addi- 
tional floor outlets at these individual 
assembly and testing stations also pro- 
vide single-phase 110-volt ac at all 
times to power electrical hand tools. 

In this same modernization program, 
flexibility of 440-volt power distribu- 
tion for manufacturing equipment was 
furthered through the use of an over- 
head aluminum plug-in busduct sys- 
tem, and a wood-block flooring which 
can be removed to permit the local 
routing of branch circuits, then re- 
placed over them, thereby permitting 
the relocation of machines when and 
if required, yet always maintaining the 
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Board is primarily 


floor area clear of cables and other- 
wise unobstructed. These branch cir- 
cuits are run in conduit, dropping from 
plug-in devices down along the build- 
ing column closest to the machine to 
be powered, then run out to the ma- 
chine with the circuit placed beneath 
the wood-block flooring. 

This electrical installation was the 
work of Monarch’s plant maintenance 
crew, under the direction of electrical 
engineer, Charles Wheeler. 





POWER FOR MACHINES is 
brought 
overhead plug-in 
then carried beneath wood-block flooring, 


easily 
down building columns from 
aluminum _ busduct, 


keeping the area free from exposed 
conduit or cable drops. 








FLOODLIGHTING reveals beauty of National Archives Building’s classic design nightly from dark until 10 p.m., attracts attention 
of visitors in the nation’s Capitol to this National Shrine. 


National Archives Floodlighted 


HE National Archives Building in 

Washington, D. C., facing famous 

Constitution Avenue and The Mall 
in the heart of the nation’s Capitol 
City, has been effectively floodlighted. 
It is the sixth public building in Wash- 
ington to be so lighted, and it’s classic 
illuminated every 
night from dark until 10 p. m. This 
has been done to focus attention on the 


design exterior is 


repository for the Nation’s priceless 
permanent 
records, and to accommodate visitors 
to the building’s Exhibition Hall where 
the Declaration of Independence, the 
Constitution, and the Bill of Rights 
are prominently displayed. 

This imposing example of classical 
architecture, with its 72 


documents and federal 


Corinthian 
columns, was the work of famed archi- 
tect John Russell Pope, who made pro- 
its floodlighting in 1931 
when the block-long structure was 
built. These provisions consisted of 
162 inter-connected brass boxes, five 


visions for 


inches square by four inches deep, in- 
stalled at three different levels where 


floodlights would be required. Each 
box was equipped with a brass cover 
plate containing a half-inch drilled and 
tapped hole in the center. There were 
96 of these boxes in the outer wall of 
the moat, 32 in the 13th tier wall, and 
34 in the 20th tier wall. 
Specifications for this floodlighting 
project were prepared by D. C. Free- 


man, Chief, Electrical Section, Region 
3, General Administration, 
and competitive bidding on the work 
was then sponsored by GSA. Two 
electrical contracting firms in the 
Washington area, Roy Lee and H. P. 
Foley Companies, were awarded the 
work. The Lee firm was awarded the 
work for the three levels of the build- 
ing’s front, or Constitution Avenue, 
side and the Foley firm was similarly 
awarded the work for the three re- 
maining sides. 

A stringent deadline of six weeks 
was set for completion of all work, 
which meant the job must be completed 
by August 29th, in time for Archives 
and American Legion officials to flood- 
light the building for the first time 
at special ceremonies during the 
Legion’s Convention in Washington 
this summer. 

The two electrical contracting firms 
anticipated the unique procedure of 
following a conduit system already in- 
stalled and waiting for use. They de- 
vised a means of cleaning clogged con- 
duit, avoided drill damage to the build- 
ing’s irreplaceable Indiana limestone 
masonry, used specially mounted non- 
ferrous fittings to prevent rust dis- 
coloration, and used 280 Crouse-Hinds 
floodlights which they concealed as 
completely as possible while still pro- 
viding the maximum effectiveness in 
floodlighting. 


Services 


On the front (Constitution Avenue) 
side of the Archives, much of the con- 
duit installed in 1931 was clogged 
with masonry debris and dirt, as was 
also true to an extent throughout the 
job. To free these sections, the con- 
tractors used electric fused nitrogly- 
cerin caps, fastened by Scotch tape to 
the curl end of a fish tape. The caps 
were connected to a 6-volt flashlight 
battery by two No. 18 bell wires. Then, 
the fish tape was pushed through the 
conduit until it reached an obstruction. 
After the open end of the conduit was 
plugged with rags, the circuit was 
closed, igniting the caps. The result- 
ing explosion blew out the obstructions. 

Lighting specifications called for 
126 wide-beam floodlights equipped 
with 750-watt lamps to be installed in 
the moat, and for 46 similar units 
around the building at the 13th tier 
level. Contractors used ADE-16 units 
at these two locations. For the 20th 
tier level, 104 300-watt floodlights, 
equipped with wide-beam reflectors 
and 100 degree spread lenses, were 
used. In addition, two 1000-watt 
narrow-beam floodlights equipped with 
G-40 lamps, were located at each 
corner of the front entrance side to 
illuminate the flag poles. 

The building’s 72 Corinthian col- 
umns are illuminated by floodlights 
located in the moat, with the exception 
of those bordering the front and rear 
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COLUMNS and lower walls are lighted by 750-watt Crouse- 
Hinds ADE-16 wide-beam floodlights installed on wall of moat 
around building, and connected to wall-recessed wiring. 







New floodlighting system reveals classic beauty of National Archives building 


WALLS above 20th tier levei are lighted by 300-watt wide- 
beam floodlights equipped with 100-degree lenses. Units are 
mounted on specially impregnated redwood boards. 





nightly, focuses attention on this National Shrine where priceless documents and 


Because the columns at the 
rear of the building on Pennsylvania 
Avenue are mounted on a base approxi- 
mately 20 feet above street level—an 
area inaccessible to the public—flood- 
lights were installed behind the columns 
and the beams aimed straight up. Since 
the front side pillars on Constitution 
Avenue are openly exposed between 
the Exhibition Hall and the entrance 
steps, they are not illuminated. Two 
streetlight clusters flanking the steps 
provide light for visitors entering or 
leaving the main entrance at night. 

Floodlights in the moat and on the 
13th tier level mounted iden- 
tically. The aluminum trunion 
arms of each floodlight were supported 
by a non-ferrous plate, through which 
three stainless steel bolts were screwed 
into the limestone masonry. To avoid 
cracking or chipping, plate support 
holes were drilled 34-inches deep with 
Carboloy-tipped tools. On the moat 
walls plates were located 10 to 12 
inches above the existing brass outlet 
boxes. But on the 13th tier level, be- 
cause of limited wall height, the flood- 
light base plates were set at the same 
level as the adjacent outlet boxes. Each 
floodlight outlet cord was fed through 
a brass water-tight cable connector 
into individual outlet boxes. 

Mounting methods used on the 20th 
tier differed considerably from those 
employed on the lower levels. Here, 


entrances. 


were 
cast 
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permanent records of the United States of America are preserved and displayed. 


because the floodlights had to rest di- 
rectly on the roof and focus upwards 
toward the inner tier wall, special 
mountings were necessary. If support 
plates were bolted to the tile roof 
water leakage could spoil or damage 
the priceless records stored below. As 
a result, the 20th tier floodlights were 
mounted on _ specially impregnated 
2- by 10-inch redwood boards supported 
by 2- by 4-inch blocks spaced every 
four feet. The boards ran the full 
length of the floodlight bank, and were 





FLOODLIGHTS at 13th tier level are 750- 
watt wide-beam type, and mounted to 
parapet wall with non-ferrous fittings to 
avoid rust stains. 
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rigidly held in place by a series of 
stainless steel straps bolted to the inner 
wall. Non-ferrous fittings were used 
exclusively to prevent rust stains. 

This arrangement allowed the flood- 
lights to be banked about five or six 
feet from the inner tier wall and spaced 
eight feet apart, except for the two 
extreme end units which were only 
four feet from the wall and the next ad- 
jacent floodlight. 

Other than on the 20th tier level, the 
floodlights are paired only at the flag 
poles and at four speciai points around 
the 13th tier level. On that level, the 
tier roof connects with the corners of 
the front and reir entrance entabla- 
tures or  triangular-shaped upper 
stories. At these points, banks of two 
floodlights cover the middle wall areas 
above and behind each entablature, 
wiping out shadows ordinarily thrown 
on the walls by the rising, steep-graded 
roofs of the entablatures. 

The floodlighting system was de- 
signed so that a low level of bright- 
ness would obtain on the lower levels 
and increase in brightness at the higher 
points. The final result showed that 
this objective was achieved. The in- 
tensity averaged 8 to 10 footcandles on 
the lower walls lighted from the moat, 
12 to 15 footcandles on the wall area 
lighted from the 13th tier level, and 
18 to 20 footcandles on the top wall 
area lighted from the 20th tier level. 
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AT THE TEST BENCH-6 


Testing Polarity 


To assure proper and efficient operation of a motor, its fields must be connected for proper 
polarity. ‘Tests to determine polarity of connections can be divided into two groups: 


1. ‘Tests on fields when motor is assembled. 
2. Tests before fields are installed and the motor is assembled. 


Both types of tests are included in the following experiments. 


STEP 1, 7 esting polarity of fields with a plain 
iron nail. This is the simplest test for 
polarity. Because opposite polarities 
attract and similar polarities repel, if 
Motor housing a nail is placed in the middle of a pole 

i piece, it will stand up erect in the 
direction of magnetic flux between the 
two poles if the poles are of opposite 
polarity. A check of the field can also 
be made with a magnetic compass, 
either independently or simultaneously 
with the nail test, as shown in the 
photo. For this test, the fielas are 
energized. If the poles are connected 





_—Fields ~~. 


incorrectly, they will be of the same 
polarity, will repel each other, and 
the nail placed on the pole piece will 
fall to the bottom. These tests are 
usually performed after fields have 
been rewound and placed into the 


~ motor frame. 
To 0.C. Source 

















STEP 2, Checking polarity of fields on assem- 
bled motor with armature in frame. 
This check can be made simply and 
quickly with a magnetic compass. The 
armature must first be disconnected 
from the source to eliminate its effect 
on the polarity of the fields. The com- 
pass is first placed against the outside 
of the motor housing over one of the 
energized fields, as shown. Note de- 
flection of the needle. By moving the 
compass around. the contour of the 
housing, each successive field pole can 
be tested for polarity. If the poles are 
wound and connected properly, the 
compass needle will reverse itself when 
placed over adjacent poles, indicating 
that each pole is of opposite polarity 
to adjacent poles. If needle deflection 
does not reverse from one pole to an 
adjacent one, one of the poles is of 
incorrect polarity, and its connections 
must be reversed to change polarity. 





ray ompass / Fields 
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of DC Motor Fields 


By Walter J. Prise, 


Chief Engineer, 
Queens Electric Motor Co. 
Jamaica, N. Y. 


STEP 3. 


Checking wound fields before they are inserted in motor 
frame. Often, to eliminate difficulties in the assembled 
motor, it is advisable to check field coils on the test bench. 
This is particularly true on multi-pole jobs. The fields 
can be laid out on the bench, and resistance of finished 
individual fields can be checked with an ohmmeter. Any 


STEP 4, 

Connecting fields for proper polarity before mounting them 
in motor frame. As shown, short lengths of iron pipe are 
placed within each coil to concentrate magnetic field for 
test readings. This test shows checking of the shunt field. 
With the leads of the four fields connected as shown to 
an outside source of power, the magnetic compass is placed 
above one field and the needle deflection noted. The com- 








Ohmmeter 


% 


) 








9 





Compound wound coils 











- Series 


Shunt leads leads 











large difference in resistances of similar coil windings 
indicates possibility that wrong size of wire or wrong 
number of turns was used on one of the windings. Photo 
and diagram shows ohmmeter testing on four compound- 
wound coils. Lead wires for series and shunt fields are 
usually made of different colored wires for easy identifi- 
cation. Shunt and series coils are checked independently. 





_--Magnetic compass 








of energy 











pass is then moved to the next pole, and the deflection is 
again noted. For each pole, the needle deflection should 
be opposite to what it is for adjacent poles. The series 
field is tested separately in the same manner. Leads A* 
and B* are then connected to the source of energy; leads 
A and B are disconnected. In all of these tests, it should 
be established that the series and shunt windings of each 
pole are of the same polarity. 
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LIFT-SLAB ADDITION, with gross floor area of 75,000 square feet, was recently erected at Mercy Hospital, Sacra- 


mento, California. 


This construction, plus several lesser increments and a general modernization of the former struc- 


tures, necessitated the installation of a larger-capacity main switchboard, new distribution feeders and control centers, 
revamped lighting and numerous separate wiring systems. 


PLANNED WIRING FOR 


HOSPITAL EXPANSION 


Modernization and expansion of a hospital in Sacramento, Calif., involved 


a 7-fold power boost and transfer of existing load to new equipment with- 


out interrupting service by contractors Wismer & Becker. 


By Hugh P. Scott 


F UNUSUAL interest to electrical 
men is a unique wiring project 
rapidly approaching completion in 

Mercy Hospital, Sacramento, Calif. 
Covering a wide variety of in- 
stallation problems, this job combines 
(1) five floors of lift-slab construction, 
(2) extensive rewiring and moderniza- 
tion of several previously-constructed 
buildings, (3) the shifting of a hot 


switchboard without interrupting the 
continuity of essential electrical serv- 
ices, and (4) the installation of a mod- 
ern board and transformer vault to 
satisfy greatly-increased demands in 
this expanded hospital plant. 

Each of the five lift slabs approxi- 
mates 50 by 300-feet in area, but irreg- 
ularities in shape, plus the development 
of some new construction methods, re- 
sulted in several novel deviations from 
standard erection procedure. (See 
“Lift-Slab Wiring Techniques”, 


EC&M, June, 1954). For example, to 
reduce strains in slabs at the points 
where they protrude to connect with 
the main hospital building, several 
auxiliary columns were initially erected 
at those locations to establish addi- 
tional jacking provisions during the 
lifting stages. Then, after all slabs 
had been raised to levels corresponding 
with floors of the older structure, 
these irregularly-shaped connecting 
wings were structurally secured to the 
main building, the then-redundant 
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DISTRIBUTION PANELS are securely bolted to truss-type wall 
studs, then framed by expanded metal lath prior to plastering. 
Main risers are rigid steel full-weight conduit; EMT being used 
only for branch circuiting in dry locations. All wiring is color 
coded and banded with adhesive labels for proper identification. 
Panel gutters are liberally dimensioned to facilitate connection of 
circuit wiring. 
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120/208-V 30 4W star with 4-500 MCM 
fugs per leg and 4-500 MCM /ugs neutral 


Distribution Panel 











SECONDARY POWER to distribution center (bot- 
tom) is carried via sixteen 500MCM cables (4 
per phase leg and 4 neutrals) from main switch- 
board; 8 cables being carried in each of two 
5-inch rigid conduits. Upper sketch shows details 
of bus structure in typical power panel, with 1, 
2 and 3-pole breakers combined in a single unit, 
balanced across the three phase legs. 


FLOOR SLEEVES were formed by placing sand-filled metal cans in 
position prior to the pouring of slabs. When cured slabs were 
raised, the loose sand dropped out and the cans were removed, 
leaving clean bores. Large-diameter steel risers, installed later, 
were supported at each floor level by bolted collar supports, the lugs 
of which were seated directly on the slabs. 


columns were cut out by torch and re- 
and the then-unused collar 
openings in the various slabs were 
Another construction varia- 


upper and lower levels of reinforcing 
steel in each slab, then tying all slab- 
contained electrical components se- 
curely to these reinforcing rods to 


(4) welding collars and plates to 
columns to hold slabs at prescribed ele- 
vations, then (5) constructing curtain 
walls of concrete, brick and glass to 


moved, 


capped. 


tion included the use of structural H- 
sections rather than tubular steel for 
building columns. 

Basically, however, the lift-slab sec- 
tion of the work followed the pattern 
of (1) pouring all slabs at ground level, 
one directly on top of another, with 
wax coatings between adjacent slabs 
to prevent adherence, (2) installing 
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prevent shifting or slipping of con- 
duits, hangers, outlets or ducts when 
concrete was actually poured, (3) 
raising the slabs to their proper eleva- 
tions, using synchronized console-con- 
trolled hydraulic jacks atop each 
column, with threaded steel jack rods 
extending downward to engage lugs in 
the collars surrounding each H-section, 


enclose the various floor areas. 

With slabs poured at ground level 
(thereby eliminating the necessity for 
extensive scaffolding, formwork and 
hoisting of basic materials), consider- 
able savings in both time and effort 
were effected during the initial build- 
ing period, and overall benefits were 
obtained in speed, safety of personnel, 
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SLAB-CONTAINED CONDUITS were 
turned up at predetermined locations, 
then capped and surrounded by cans and 
loose sand prior to the pour. After slabs 
were raised into permanent position, these 
stubs were nippled up to wall boxes which 
in turn were tied to metal studs. Wall 
thickness permits back-to-back mounting. 


construction simplification. 

\lso improved by this modern build- 
the accuracy of the 
installation with floor 
sleeves and inserts aligned while slabs 


ing method was 


electrical for, 
were still in contact with one another, 
vertical positioning of riser openings 
was exact, resulting in a precision job. 

In establishing these pipe sleeves to 
permit the risers 
through slabs, cylindrical forms made 
from 26-gauge galvanized steel were 


later passage of 


used, and they were dimensioned so 
as to permit at least a half-inch clear- 
ance and the slabs 
through which they pass. After being 
secured in position, these sleeve cans 


between risers 


were filled with dry sand to prevent 
concrete from filling passages during 
the pour. Then, when cured slabs were 
eventually raise into position, t'1is dry 
sand dropped freely, the galvanized 
cylindrical forms were removed, and 
the 
through the concrete 


sleeves remained as clean bores 


Split Collars Hold Risers 


When risers later installed 


were 


through these sleeves, they were sup- 


ported at each floor level by means of 
split collar clamps, the bolted protrud- 
ing arms of which were in turn sup- 
Cables 
supported by 


ported by the slabs themselves. 
the 
split-wedge units. 


within risers are 

As to conduits contained within the 
slabs proper, they are full-weight gal- 
vanized steel. Stubbed up or down 
where required, these conduits were 
either plugged or capped during pour 
to prelude entrance of concrete. 

After slabs were in place and en- 
closing masonry curtain walls in- 
stalled, branch conduits located on 
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THREE-GANG STATIONS in rooms of 
patients are partitioned to segregate | 10- 
volt service, telephone jacks and wiring 
related to the nurses’ call system. Cor- 
responding cells of back-to-back bedside 
station boxes are connected by nipples, 
thereby permitting dual service from com- 
mon branch conduit installation. 


outer walls were secured either by 
powder-driven inserts (where approved 
by the inspector ) or by pipe straps sup- 
ported by standard expansion shields 
and screws. In no cases were wooden 
plugs used for this purpose. 

All conduit used on the job (and 
EMT as well) was cut by power hack- 
saw, then reamed and threaded elec- 
trically; all modern methods 
again contributing to the overall ac- 
curacy, precision and high standard of 
workmanship evidenced throughout the 
entire project. 

Full-weight rigid conduit was the 
standard wiring medium through all 
slabs, for for runs under- 
ground which case joints were 


these 


risers, or 
(in 
made up with red lead, then painted 
with asphalt as an additional seal). 

Electrical metallic tubing was only 
used in dry locations, such as on walls 
and above suspended ceilings, and com- 
pression-type fitcings were, used to 
make up these runs. Flexible conduit 
was used only to connect motors or 
to connect recessed lighting fixtures 
with junction boxes incorporated in 
rigid branch circuits. 

Contained within partitions between 
adjacent patients’ rooms (partitions 
consisting of truss-type steel studs, 
metal lath and plaster) are 3-gang par- 
titioned boxes with (1) duplex con- 
venience outlets for 110-volt service, 
(2) jacks for telephone service and (3) 
switches for signalling nurses’ sta- 
tions. These bedside stations are lo- 
cated back-to-back (permitting the 
service of two rooms from the same 
location), and are interconnected by 
nipples to permit the twin boxes to be 
served by a single branch conduit. 

Jacks for the nurses’ call system 


OUTLET BOXES mounted on concrete- 
block exterior curtain walls are positioned 
and tacked in place by nails, then addi- 
tionally secured by screws and wall plugs. 
Curtain walls, extending between column- 
supported floor slabs, are subjected to no 
compressive forces except those minor 
ones created by their own weight. 


permit extension cords to be carried 
to patients’ beds, while locknut buttons 
hold signals until they are reset manu- 
ally at the signal-initiating stations, 
thereby insuring the personal visita- 
tions of a nurse. In the event that an 
extension cord is inadvertently pulled 
from the jack, the signal goes on in 
the same manner as a button-instigated 
call and, like the other signals, it can 
be shut off only by manually resetting 
it at the indicated bedside station. 


Nurses’ Call System 


The complete nurses’ call system in- 
cludes (in addition to these bedside 
stations) duty station annunciators 
(equipped with lamps, buzzers and cut- 
out switches), dome lights, separate 
wireways and dry-type 120/12-volt 
ransformers for cach floor. Call 
switches located in operating rooms are 
explosion-proof foot-cperated units. 

Another low-voltage (24-volt) in- 
stallation in the hospital is a 2-board 
doctors’ register system with provisions 
for 400  back-lighted nameplates. 
Register boards are located in the in- 
formation room and also at the doctors’ 
entrance, and names on the registers 
may be lighted when a doctor enters 
the hospital, or blacked-out when he 
leaves, by switches located at stations. 

When these registers indicate that 
a doctor is in the building, the doctor 
may then be paged over a series of 5- 
watt permanent-magnet speakers that 
permit low-level but high-intelligibility 
announcements to be made from 
closely-spaced speaker grilles. This 
paging system also includes a control 
turret, volume indicating meter, master 
and area selection switches, 250-ohm 
dynamic microphone, amplifiers, racks 
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X-RAY BREAKERS and disconnects (D) obtain power from separate 120/240-volt 3-wire single-phase distribution system and 


basement-based transformer. 


All X-ray control panels (E) are located outside of treatment rooms, while additional protection 


for operators is provided by lead-glass viewing windows and interlocked door switches (A) that are normally opened when the 


doors are opened 


Sub-slab conduits (B&C) carry power and control wiring to local floor-recessed secondary transformer pits, in 


which locations the covers of high-tension gutters are secured by means of special hardwood grooved split bushings. 


and separate wiring raceways. 
\s imsurance against interruption of 
incoming 


utility-supplied power, an 


emergency stand-by 
installed, 


switch for 


turbo-generator 
automatic 
shifting the 
emergency load from one power source 
to the other when conditions warrant. 
The turbine for this installation is a 
115-hp single-stage impulse-type unit 
operating with steam input at 100-psi. 
The generator is a 62.5-kva 50-kw unit, 
providing 3-phase 4-wire 120/208-volt 
power. Turbine and 


set is with an 


transter 


generator are 
linked through a flexible coupling. 
Load-transfer switchgear consists 
of two separate 3-pole contactors, one 
for normal the other for 
Contactors (inter- 
locked so that both cannot be closed 
simultaneously) are operated electri- 
cally and held closed mechanically. 
This turbo-generator 
would automatically go into operation 
should the voltage in any phase of the 
normal supply system drop to a value 
of 70% for more than 2 seconds, and 


service, 


emergency power. 


emergency 


the load would be again reshifted when 
the utility supply returned to a 90% 
value and remained at or above that 
value for more than a minute. 
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Sesides serving emergency lighting, 
receptacles and critical motors in the 
hospital generally, this turbo-generator 
set serves isolated light and power 
systems in the various operating room 
hazardous Power connections 
for these isolated systems are made in 
the main switchboard room on the load 
side of the automatic transfer switch 
\rhich, in turn, obtains power either 
from the normal utility service or from 


areas. 


the 3-phase emergency generator. 
Isolating Transformers 


Each of the isolated systems (of 
which there are three) consists of a 
10-kva isolating transformer (one-to- 
one ratio 120/120-volts with primary 
and secondary windings completely in- 
sulated from each other), a ground 
detector, signal and indicating lights, 
and a distribution panel. 
Ground detector units are linked with 
indicator lights within the operating 
rooms, so wired that a green light is 
on only when the system is free of all 
grounds, while a red light flashes (a 
buzzer also sounding a warning) in 
the event that the system is grounded. 

Still another separate power system 
is installed in the hospital for X-ray 


separate 


equipment. Power for this installation 
comes through a separate \-ray trans- 
former in the main vault; secondary 
power being 120/240-volts 3-wire 
single-phase, This system, also, is com- 
pletely separate in nature, from the 
secondary side of the transformer 
through separate con‘luit runs to dis- 
tribution panels and utilization outlets. 

Throughout all of the hospital build- 
ings, branch circuit wiring for power 
and lighting purposes is 12-gauge or 
larger, properly balanced between the 
various phases, color coded, and addi- 
tionally identified in pull boxes and 
panelboard gutters through the medium 
of adhesive labels. Wire is Type R or T 
in all dry locations; Type RW or TW 
where run in conduits embedded in 
earth. All rubber-covered wire is solid 
when 8-gauge or smaller; stranded 
when 6-gauge or larger. Splices are 
made only where wiring is accessible, 
such as in outlet or pull boxes or in 
panel gutters. In all cases, branch cir- 
cuit loading is kept at 70% or less of 
corresponding breaker ratings; with 
10-amp switches controlling circuits of 
600 watts or less, 20-amp switches con- 
trolling circuits handling between 600 
and 1200 watts, and 30-amp switches 
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RECESSED incandescent corridor lighting fixtures, supported by 
brackets extending between T-bar grid for suspended-ceiling 
and served by EMT branch conduits, were lined up with the 
aid of a taut wire guide extending the full length of each 


hallway 


used for circuits than 


1200 watts 


carrying more 


New Switchboard Assembled 


Due to the addition of the 5-floor lift- 
slab wing plus the expansion of elec- 
trical services in formerly-erected 
units, newly-created electrical demands 
far exceeded the limited capacity of 
the original 400-amp live-front fused 
handle 


these greater service requirements, a 


switchboard. Therefore, to 
new 3000-amp main ‘witchboard was 
installed in the basement of the original 
X-shaped hospital building. This board 
is a totally-enclosed dead-front 120 
208-volt 3-phase 4-wire assembly, com- 
plete with 3-pole manually-operated 
breakers. Its 
complicated by 


distribution installation 


was two problems. 
First, the old board had to be moved 
a distance of 20 feet to permit the 
placement of the new board and a new 
structural column. And second, due to 
space limitations in the basement, low 
narrow and 


the proximity of numerous pieces of 


headroom, passageways 
heating, air conditioning and pumping 
apparatus, the new board had to be 
completely disassembled upon its 
arrival at the job site (down to sepa- 
rate cubicles, breakers and bus as- 
semblies), transferred into the base- 
ment piecemeal, then reassembled in its 
ultimate position. 


hospital. 


lifting cycle. 


Moving the old board was further 
complicated by the fact that service in 
the existing sections of the hospital 
factor 
necessitating the movement of the old 


could not be interrupted; a 
board while it was still hot and con- 
nected to the utility vault. 

To permit this shift, all feeders lead- 
ing to or from the old board were first 
lengthened, and, to do this without in- 
terrupting service, two closely-spaced 
half-taps established on each 
feeder, each half tap securing one end 
of the extra length of cable to be in- 
that line. Each original 
feeder was ther cut at the point be- 
tween the taps and the extra lengths 
of cable gave the required flexibility 
to permit the old board’s movement. 

With the old board out of the way, 
the new 3000-amp switchboard was 
then assembled in position and’ con- 
nected to a 3-phase 4-wire busduct 
structure extending through the rein- 
forced-concrete wall of the transformer 
This bus structure was sup- 
ported from the ceiling by inserts, steel 
while the 
passage through the wall was equipped 
with phase baffles, then sealed. 

With the new switchgear finally in 
position and connected to transformer 
new distribution feeders 
installed between all breaker 
and all distribution panel- 


were 


serted in 


vault. 


rods and trapeze hangers, 


secondaries, 
were 


cubicles 








After 


am 


LIFT SLABS were raised into position, then concrete block cur- 
tain walls were added to enclose this structural addition to the 
Holes in the various slab wings (see arrows) permit- 
ted extra columns and hydraulic 
slabs were in, 


jacks to be used during 


columns were removed. 


boards (old ones in existing buildings 
ones in the lift-slab 
wing). Then, as a final step in this 
phase of the work, all disconnected 


as well as new 


conduits, wire, meters and equipment 


was removed from the premises. 
Progressive Modernization 


To complete the electrical modern- 
ization of Mercy Hospital’s greatly ex- 
panded facilities, additional rewiring 
and relighting of the older units is 
planned for the immediate future. This 
project will be carried on, one floor 
and one wing at a time, with patients 
and hospital services shifted 
from old to new or modernized sec- 
tions as the work progresses. 

Due to the great variety of work 
combined in this overall program and 
also due to the vital need for closely- 
coordinating activities of all trades and 
supervising agencies on the job, this 
construction and installation story re- 
flects cooperation, planning and execu- 
tion of a high order. It likewise reflects 
credit to architect Harry J. Devine, 
consultant Carl Koch, and 
electrical contractors Wismer & 
Becker, all of Sacramento. Credit for 
a fine electrical installation should also 
include Frank Crum, electrical super- 
visor for W & B; Robert L. Crockett, 
electrical foreman on the and 
John W. Dutton, electrical inspector. 


being 


electrical 


job, 
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Magnetic Frequency Multipliers 


for High Frequency Operation of Fluorescent Lamps 


New frequency converter has 
unique circuit for increasing 
frequency of standard 60- 
cycle power to 360 cycles 
without moving parts or elec- 
tronic tubes. Its availability 
may greatly affect the future 
of fluorescent lighting and 


associated equipment. 


By J. H. Campbell* 
and E. G. Downie** 


CONSIDERABLE effort has been 
made over a number of years to 
ascertain the extent of improve- 

ment in operation and economy to be 
gained by operating electric discharge 
lamps at frequencies higher than 60 
The objectives of 
this research and development work 
are smaller, lighter, more efficient and 
lower-cost auxiliary equipment. Re- 
sults show that this work yielded all of 
these anticipated advantages and many 
more. Meanwhile even greater efforts 
were made to improve the 60-cycle 
circuits and auxiliaries. That these 
efforts were successful is shown by the 
fact that starters have been eliminated 
for most lamp types, and _ instant- 
start” ballasts have been reduced in 
size, weight and cost. Further efforts 
in this direction face the law of 
diminishing returns unless _ radical 
changes in lamp design are made or a 
light source operating on an entirely 
different principle is developed. 

Comprehensive tests® on lamps and 

ballasts over a wide range of frequen- 
cies have shown many advantages such 


cycles practical 


* General Electric Co., Lamp Division, Nela 
Park, Cleveland, Ohio 


** General Electric Co., Specialty Transformer 
Dept., Fort Wayne, Ind. 


magazine. 





as higher lamp and circuit efficiency, 
reduction of ballast weight and heat 
loss by as much as 90%, and the ability 
to load the lamp to higher or lower 
current for increased lumen output or 
lower brightness. Preliminary tests in- 
dicate this flexibility of operation may 
be accomplished without sacrificing 
lamp life. The success of the system 
for general applications depends upon 
an economic me'ins for converting 60- 
cycle power to a higher frequency. 

This study and developinent work 
has ~esulted in a long list of benefits 
which may be summarized as follows: 

1. Reduced weight, size and cost of 
fluorescent ballasts. 

2. Reduced fixture weight. 

3. Increased ballast efficiency (less 
heat loss). 

4. Simplified fixture wiring. 

5. Increased lamp efficiency. 

6. Increased lamp loading for more 
lumens per foot of lamp. 

7. Reduced ballast noise. 

At frequencies beyond 300 cycles it 
is practical to use a capacitor as a 
ballast for the lamp. This provides an 
interesting comparison, since 360-cycle 
capacitor ballasts weigh only 3 to 6 
ounces and have losses of 1 to 3 watts. 
The same lamps when operated at 60 
cycles require ballasts of 3 to 10 pounds 
per lamp with losses of 74 to 25 watts. 


Operation of fluorescent lamps at frequencies above 60 cycles, and de- 
velopment of more efficient frequency converters, has been under 
research and study for the past several years. First reports* on these 
studies were made in 1947 by J. H. Campbell at the annual National 
Technical Conference of the Illuminating Engineering Society, and 
before other engineering groups during the same year. Mr. Campbell 
and his co-author of the report published here, both of whom have 
devoted much time and study to this subject, feel that sufficient 
progress has now been made to justify a new status report for the 
benefit of those electrical industry people who have been following 
and are interested in this subject. A unique circuit for increasing 
60-cycle power to 360 cycles is described in this report, and the advan- 
tages and limitations of high frequency operation of fluorescent lamps 
are discussed. Availability of the new frequency converter device may 
have a far reaching beneficial effect on fluorescent lighting and asso- 
ciated equipment. A large commercial application now being installed 
will be described in another article soon to be published in this 


Editor 


Actually this amounts to a transfer of 
most of the weight and loss from the 
fixture to the area where the frequency 
converter is located. The fixture manu- 
facturers will then obviously have 
much more freedom in the design of 
the lighting equipment. An experi- 
mental 360-cycle 2-lamp industrial 
luminaire has recently been designed 
which weighs 74 pounds compared to 
40 pounds for an equiva'ent 60-cycle 
luminaire. 


Frequency Converter 


At the present time there are two 
practical methods for changing 60- 
cycle power to a higher frequency. 

1. Rotating converters (motor gen- 
erator 400 higher— 
sine wave). 

2. Static converters (magnetic fre- 
quency multiplier—square wave). 

The rotary converter is well known 
and has been in use since the turn of 
the century. In large sizes this equip- 
ment is low enough in cost to provide 
an economical means of conversion. A 
study is now under way to determine 
the requirements and possible gains in 
the use of rotary equipment for some 
industrial and office lighting installa- 
tions. 

The magnetic frequency multiplier 
was designed as a power supply for 


sets cycles or 
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FIG. 1—Increased efficiency results when fluorescent lamps 
are operated at higher frequency. 


fluorescent lamps. It has no moving 


and can be treated as a trans- 


\ control on the panel makes 


parts 
former 
it possible to regulate current to the 
lamp load for maximum flexibility. A 
this the 
wave drawn by the 


unique feature of circuit is 
current 
Che 
angular in wave form, is applied to a 
lamp and capacitor in series, thus pro- 
ducing a square current wave. 
Important lamp characteristics are 
shown in 2. These are 


square 


lamp load output voltage, tri- 


and 2 
efficiency and light output versus watts 


Figs ] 


for several frequencies with a sine 


wave of current as compared to a 360- 
cycle square wave. These results show 
that at high frequency flourescent lamps 
may be operated at an increased effi- 


ciency at the rated lamp watts or at 


higher wattage and the same efficiency 
with 
output 


a considerable increase in light 
Operation of fluorescent lamps 
on a 360-cycle square wave is equiva- 
lent to 7000-cycle sine wave operation 
ind allows lower-cost distribution. 
\ny gain or loss in overall efficiency 
of the high frequency system will de- 
pend upon the losses in the converter 
as compared to the gain in lamp and 
ballast With 
formation it appears that overall effi- 
the 


efficiency present in- 
will be 
5-kw 


higher 


ciency same as 60 cycles 


with and possibly 


10% 


onverters 


with 25-kw converters. 


The Magnetic Frequency Multiplier 


rhe 
ent 


practical operation of fluores- 


lamps at higher than 60 cycles 


requires a dependable source of higher 
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FIG. 2— Increased light output and higher wattages are ob- 


tained with higher frequency operation. 


frequency power, at installation and 
operating costs which are reasonable 
in view of the advantages involved 
Rotating frequency 
motor-generator sets may be used, but 
they bring up maintenance problems 
not encountered in the usual building 
distribution systems. Conver- 
sion of standard 60-cycle power to 360 
cycles at a suitable voltage level and 
with preferred wave shape by means 
of a static device presenting no more 
installation and maintenance problems 
than a distribution transformer is cer- 
tainly to be desired. 

The magnetic frecuency multiplier 
is such a device. With only magnetic, 
metallic rectifier and capacitor com- 
ponents, the multiplier converts 480 
volts, 60 cycles, 3-phase power to 700 
volts, 360 cycles, single phase, with 
automatic current limit and wide range 
of current control. The advantage of 
the multiplier’s square or flat-topped 


converters or 


power 


wave of current into a lamp load is 
discussed elsewhere in this article. 


Theory and Circuit 


Ihe basic circuit used in the multi- 
plier is shown in Fig. 3. There are 
the frequency tripler 
stage (60-180 cycles), the frequency 
doubler stage (180-360 cycles), and 
the current limiting and controlling 
stage. The theory of operation of the 
tripler and doubler eiements has been 
described in a previous paper*. 

*(L. C. Harriott, “Magnetic Fre- 
quency Conversion”; 1953 
Electronics Conference. ) 


three elements: 


National 
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Che tripler stage is made up of six 
saturating transformers, (SX-l 
to SX-6), a center tapped choke (LI), 
and rectifiers (REC1) to 
supply saturating direct current. The 
transformers are not saturated by the 
ac applied voltage, but are saturated by 


(0) 


selenium 


the secondary dc which is many times 
the normal ac magnetizing current. 
One core is always saturated, and the 
voltages at the neutrals (NI, N2) be- 
come successively that of the 
The output voltage, which is 


three 
lines. 
one-half the sum of the six (6) second- 
ary voltages, is a 180-cycle voltage of 
reasonably good wave shape. A bank 
of capacitors (CI) at the output of the 
tripler stage corrects for the highly in- 
ductive loading of 
doabler stage. 


the following 

The second, or doubler, stage uses 
two saturating transformers (SX-7, 
SX-8), a choke reactor (L2), and a 
selenium rectifier (REC2). Low volt 
age ac for the 
current rectifiers is furnished to all 
stages by insulating step-down trans 
formers (T1, T2, T3). Operation of 
the second and third stage saturating 
circuits from the first stage 180-cycle 
output (rather than incoming 
60-cycle power) insures proper start 
ing sequence in the complete multiplier 
circuit. 

As in the first stage, the transform- 
ers are not saturated by the ac applied 
voltage, but are saturated by the sec- 
ondary dc which is many times greater 
than needed to bring the excitation 
over the saturation curve knee. The 


excitation saturating 


from 
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FIG. 3—Basic circuit in magnetic frequency multiplier has three main elements: 
frequency tripler stage, frequency doubler stage and limiter stage. 


choke reactor, physically a little larger 
than either transformer, 
keeps the dc saturating current essen- 
tially free of alternating current com- 
The secondary or output 
voltage is equal in magnitude to the 
180-cycle input voltage, but by effect 
of the de saturation, switches in polar- 


saturating 


ponents. 


ity each half cycle, so that it becomes 
360 cycles of peaked wave form. 

A final stage is required, to provide 
control and proper wave shape of out- 
put current for best operation of a 
fluorescent lamp load. This stage is a 
(SX-9, SX- 


10) designed and connected so that the 


series saturable reactor 


FIG. 4—Magnetic 
converts 480-volt, 
power to 700-volt, 
continuous output 


frequency multipler 
3-phase, 60-cycle 
360-cycle, 25-amp 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


windings carry ac load current and de 
saturating current simultaneously. 
When the demagnetizing effect of the 
load current overcomes the dc satura- 
tion, the reactor windings begin to 
voltage and prevent greater 
load current. Adjustment of 
the de saturating current, by varying 
the series (R3) in the 
primary of the rectifier supply trans- 
formers (T3), thus controls the output 
current, which has the characteristic 
flat-topped or square wave shape of a 
series-connected saturable reactor with 
high control circuit impedance. The 
components of this limiter stage are 
similar to the doubler 
stage, except that the saturating trans- 
formers have less core area. 


absorb 
flow of 


resistance 


very those of 


Construction 


\ctual performance approximating 
the theoretical operating depends a 
great deal on the sharpness of satura- 
tion of the various saturating trans- 


formers. Manufacture of this device 


for sale has been made practical by the 
use of cold reduced 3% 


silicon steel in 


core assemblies which take advantage 
of its superior with-grain magnetic 
quality. The cores are stacked with 
U-punchings which have end sections 
twice the width of the legs, and with- 
grain end insert pieces, which provide 
a constant cross-section with-grain 
path around the magnetic circuit. The 
choke reactors are of more conven- 
tional E-I construction, but have in- 
ternal air gaps for minimum noise. 

The 5-kw magnetic frequency multi- 
plier is enclosed in a steel case 31 in. 
wide, 254 in. deep, and 56 in. high. 
The weight is 1,350 pounds. Input and 
output power lines, and lines to a 
power factor correction unit if re- 
quired (see “Power Factor”), are 
brought in through conduit openings 
on the upper left side panel, and con- 
nections are made at the terminal 
board reached by removal of the front 
access plate. The circuit breaker type 
line switch and output current control 
knob are located on the upper front 
panel. The access plate also reveals 
auxiliary circuit fuses and adjustable 
resistors in the tripler and doubler 
stage de saturation circuits. A meter 
indicates output amperes. 

Cooling air circulation is provided 
by chimney action in the tall case, with 
inlet at the lower side and rear ex- 
panded metal covers, and outlet at 
edges of the top canopy cover. All 
components are mounted on a center 
frame, which is supported at top and 
bottom of the outer frame by rubber 
mountings. These mountings greatly 
reduce transmission of the high fre- 
quency magnetic vibration to the outer 
covers and to the supporting floor. 
Air transmitted noise may necessitate 
installation in an enclosed area in some 
quiet applications. 


Performance Characteristics 


The rated continuous output is 25 
amperes at approximately 700 volts, 
360 cycles, in a capacitive-ballasted 
lamp load. The current control permits 
adjustment of output current between 
approximately 13 and 30 amperes. The 
useful range may be limited by char- 
acteristics of the attached lamp load 


[Continued on page 172] 
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place of Electrical Living 


SE PANELBOARD on garage wall is fed 
by four SE conductors in 32-inch con- 
duit under floor from behind the house. 
On right is a 42-circuit branch CB 
panel fed by a 200-amp, 2-pole main 
breaker. At left, a 100-amp, 3-pole 
breaker feeds a heat pump unit; a 60- 
amp, 2-pole breaker feeds a range. 
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Spotlighting the ultimate in modern residential living, 
luxurious Progress House, Miami, Florida, previews the 
kind of house wiring and electrical application suited 
to present-day demands of progressive homeowners. 
William Hepburn & Co., Contracting Electrical Engi- 
neers, Miami, Florida, made the electrical installation. 


SERVICE DROP for Progress House comes down from a utility pole behind the house 
to a service head on 32-inch conduit which runs into and out of the metering 
cabinet shown in the picture, then down under the floor of the house and up to the 


SE panelboard in the back of the garage. Utility transformer supplying the house 
is 220-volts 3-phase, delta-connected on the secondary with a grounded neutral 
center tapped from one phase leg. Four conductors come down to the house—three 
phase conductors and one neutral. One phase wire is a No. 1; the other 2-phase 
wires are 350MCM; the neutral is 4/0. 
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STEP LIGHTS are recessed in the stone pillars at the sides 


of the steps. These lights are controlled from inside the 
front door 





HEAT PUMP is installed in the rear of the garage and pro- 
vides summer cooling and winter heating by 
refrigeration cycle. A single setting of the control thermostat 
operates the heat pump to provide heating or cooling as the 


reversing its 


interior temperature may require. The switchover to heat 
or cool is completely automatic. The compressor motor is 
a 5-hp, 3-phase unit fed through wall-mounted disconnect 


FRONT DOOR is lighted by a recessed incandescent box in 
the bottom of the roof overhang. The door chimes button is 
at the right of the door. Directly above it is one of seven 
stations of an intercom system. With this station, 
can be questioned from two master stations inside. 


' 


visitors 





POST LIGHT on front lawn consists of a frosted-glass cylinder 
shielding an incandescent lamp. An outlet box fed by under- 
ground conduit is mounted to the post at its base 


MODERN KITCHEN has an abundance of electrical outlets 
and circuits. Recessed fluorescent troffer provides general 
lighting; a fluorescent lamp behind the valance above the 
window provides local lighting for the sink area. Other equip- 
ment includes: an electric range with a deep fat fryer and 
an oven timer, a large refrigerator, a disposall in the sink 
and an automatic dishwasher. 


UTILITY ROOM is also heavily circuited with plenty of 
outlets for flexibility. Room contains a 14 cu. ft. freezer 
(rear left), an automatic electric washer and an automatic 
electric dryer (both at right), an automatic electric ironer 
left) and an 80-gallon automatic electric water heater (left) 














Pe cue. * “ ns ee “4 oo ¢ * \ ‘i 
MASTER BEDROOM is amply wired for lighting and receptacles. Decorative, RELAY CABINET on garage wall houses 
retractible incandescent units are suspended from the ceiling at the sides of the all the relays for the remote controlled, 
bed. One of the master intercom stations, with selective connections to staff low-voltage relay switching system used 
stations, is recessed in the wall at the right side of the head of the bed, permitting throughout the house. Branch circuit 
conversation with other members of the household anywhere in the house. switches which are not in the relay sys- 
Master station for relay switching is mounted alongside intercom. tem are silent mercury switches 


a 


DOOR OPERATOR for raising and lowering the garage door 
is motor powered and can be controlled by radio from a car, 


xr by hand 


BATHROOM, one of three in house, has recessed fluorescent 
troffers mounted in the dropped ceiling along the built-in 
sink and table area 





OUTDOOR FLOODLIGHT (upper left) alongside garage 
door is a 150-watt, PAR-38 floodiamp in an enclosed reflec- 
tor. Many such units are used around the grounds for func- 
tional and decorative lighting. 
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Modern Electrical Methods 
Triple Production 


Electric degreasing 


tank, variable- 


speed conveyor, infrared baking oven 
and vaporproof lighting fixtures boost 
output in Cleveland plant. 


ODERNIZATION can be cred- 
ited directly with tripling produc- 
tion at the Dornback 
Foundry Company, 


Furnace 
Cleveland, 
where the cleaning and finishing of 


and 


furnace panels is facilitated by a new 
electric degreasing tank, an oval- 
shaped variable-speed overhead elec- 
tric paint-spray 
equipped with vaporproof fluorescent 
fixtures, a 36,000-cim exhaust system, 
and an 80-kw infrared baking oven. 
Prior to this modernization pro- 
gram, furnace panels were hand wiped 
to remove oil and grease; a method 
that was time-consuming, non-uniform, 
Also, paint 
benefit of an 


conveyor, a booth 


frequently incomplete. 


spraying without the 
exhaust system was unsatisfactory, for 
fumes lessened plant cleanliness, air 
purity and safety. Lack of a conveyor 
necessitated more handling of parts, 
resulted in wasted space due to stacked 
panels. And, although the former dry- 
ing arrangement utilized infrared 
lamps, the old hand-made oven (con 
sisting of pipe racks and aluminum 
foil reflectors) was wasteful of heat 
and current, hard to regulate, bulky in 
construction and generally inefficient. 

\t the present time, the electrically 
heated three 6-kw 
Chromolox immersion units, positioned 


degreaser utilizes 


an inch above the bottom of a 9-foot 
deep 6-foot wide tank. Vapor, main- 


tained at a constant temperature of 


320°, rises in the tank to a height of 7 
feet, and oil-smeared panels are low- 
means 

] 


of an electrically-operated cage ele 


ered into this atmosphere by 


vator. Immersion time is five minutes, 
then bare metal, 
devoid of all traces of oil or grease, 


panels emerge as 
bright and clean, ready for painting 

As the cage elevator raises panels 
from parts are 
pended on the 210-foot-long chain con- 


this degreaser, sus- 
veyor and are carried slowly through 
where paint is 
applied smoothly, evenly and quickly 


the spraying booth 
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by means of air pressure guns having 
feed lines connected directly to a cen- 
tral paint reservoir. Illumination of 
parts for critical inspection and detec- 
tion of flaws is of a high order, with 
three 3-lamp vaporproof units 
mounted above the painter’s head and 
inclined at a 40° angle in order to 
direct maximum light toward the hori- 
zontal plane beneath the moving chain. 

From this spray booth, parts con- 
tinue through a 
where an 


22 foot-long oven, 
even 450° temperature is 
maintained when all of the 320 infra- 
red Miskella 
operation. 


250-watt lamps are in 
Lamps in the tunnel are 
arranged in 32 horizontal rows, 16 on 
each side, with rows separately cir- 
cuited and switched for temperature 
flexibility. Lamps in adjacent rows 
are alternately directed to the left or 
right, thereby obtaining multi-direc- 
tional radiation and permitting closer 
spacing of lamps than would otherwise 


SPRAYING is fast and even, with an 
abundance of illumination provided from 
three 3-lamp inclined vapor-proof lumi- 
naires for critical inspection and detec- 


tion of flaws. Electric chain conveyor 
moves at 4 feet a minute. Fumes are 
removed by high-capacity exhaust. 


DEGREASING of furnace panels 
complished in a _  9-foot-deep 
equipped with three 6-kw immersion 
heaters. Parts are lowered and raised by 
means of an electric cage elevator hoist. 
Degreasing cycle occupies 5 minutes. 
Vapor is maintained at a constant 320- 
degree level. 


is ac- 
tank 


be possible if the maximum diameters 
of each lens was in line. In addition, 
the two upper and two lower rows on 
each side are angled upwards towards 
the tunnel’s axis, again concentrating 
heat in the area through which the 
painted panels pass. Complete finish- 
ing cycle is about 15 minutes. 

Installed by Dornback’s own elec- 
trical maintenance crew under the 
direction of foreman Sutton Kinter, 
this mechanized finishing loop pro- 
vides a far better product in a third 
of the former time, with less physical 
effort required, greater control, and 
negligible maintenance. 


BAKING of panels is in an 80-kw 
infra-red tunnel, in which 320 lamps 
are mounted in angled reflectors to 
provide an even 450-degree temperature 
for the 5-minute cycle required to ad- 
vance products through the oven. Rows 
of lamps are separately switched. 
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1. 


A front view of this new, 
suburban school 











l 
| 


| 


| 
Classrooms 
| 








Porch and 








Science Lab 
\ 


s 





\ 








ie 





<- 





| 


Classrooms 


| 





aN 
s 
‘ 








4 














Storeroom : T 





(5) ; 
tas 





©, 


Administration 


Boil 
<(4) es 

















@- 4 & 


7 / 


Kitchen 





Cafeteria 























Entrance 


\ 
Feeder Panel 2 


LAYOUT PLAN shows the arrangement 
of space within the school building. The 
circled numbers indicate locations at 
which accompanying photos were taken. 
Numbers correspond to numbers of the 
photos; arrowhead shows angle at which 
each photo was taken. 
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Wiring a Small Town School 


A roundup of details of the modern electrical system in Webster High and Elementary School 


ODERN electrical practice is well 
Mi represented in the new Webster 

High School and Elementary 
School for Negroes in the _ small 
southern town of Minden, Louisiana. 
Here, a clean, simple electrical dis- 
tribution system runs throughout the 
all-brick 


electrical 


one-level, build- 
system 
serves 15 classrooms, a library, a work 
room, a chemistry-physics lab, a gen- 
eral science lab, offices, a kitchen and 
a cafeteria. [Electrical details are 
shown in the accompanying photos; 
locations are marked on the plan. 


expansive, 
ing. Over-all, the 


By Raymond F. Camus, 


C & C Electric Co., Inc., 
Shreveport, La. 


The complete electrical system is 
supplied from a 110/220-volt, single- 
phase, 3-wire, combination power and 
lighting service. Three 50(0MCM RH 
conductors pickup the service drop 
alongside a large service head on one 
side of the building. The 3-wire drop 
is made from a utility pole near the 
building. From the service head, the 
SE conductors are carried through the 


brick wall into the building, then down 
to a 400-amp main disconnect switch 
fused at 350 amps and mounted against 
one wall of the boiler room. 

A feeder panel is mounted alongside 
the main disconnect switch and is 
coupled to it. Feeders originating at 
this switch and fuse panel include: 
three No, 2’s in 14-in. conduit feeding 
individual branch circuit panels in the 
science lab, chemistry lab and the 
library ; three No. 2’s in 14-in. conduit, 
feeding individual branch panels in 
seven classrooms in the library wing 
of the building; three 500MCM’s in 
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Service entrance conductors pick up 

s 3-wire, 110/220-volt, single-phase 

service drop at rack alongside service 
head on one side of the building. 


Library lighting is provided by eight, 4-lamp (75-watt, 96-inch T-12, 425 ma) 


= suspended type fluorescent fixtures with eggcrate louvers. 


The units are 


mounted on 9-foot centerlines in the 38 ft by 30 ft interior. Four fixtures of the 
same type are used in each of the 20 ft by 30 ft classrooms. 


4 Ten-foot wide corridor in administrative wing is lighted by seven, 200-watt, 
» recessed, shallow, incandescent fixtures with diffusing glass shield. Square 
units are mounted on 12-foot centers in acoustical tile ceiling. 


3-in. conduit, feeding a second power 
and feeder panel in a store room ad- 
joining the kitchen; three No. 1’s in 
14-in. conduit, feeding a branch cir- 
cuit panel in a janitor’s closet op- 
posite the administrative offices; and 
feeders to three small motors (1, 1 and 
4 hp) in the boiler room and a 1 hp 
exhaust fan motor for the fume hood 
in the chemistry lab. 

An emergency lighting panel is 
mounted close to the main disconnect 
switch and is tied into it. This panel 
feeds exit lights throughout the build- 
ing and supplies the fire alarm system. 
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The second feeder panel, fed from 
the first, serves as a load center for 
the concentration of electrical equip- 
ment in the cafeteria and kitchen area. 
This panel, in a store room near the 
kitchen, on the opposite side of the 
building from the service equipment 
and the first feeder panel, is supplied 
in the floor of the building. From this 
panel, feeders fan out to lighting 
panels in classrooms on the same side 
of the building, to lighting panels in 
the kitchen and cafeteria and to 
motors for refrigerators, exhaust fan, 
cooler fan, food mixer and dishwasher. 


Secondary clock and program bell 
s are mounted on wall in corridor. 
Bell operates on 24 vac. 


Type RH wire was used for all 
feeders, except that type TW was used 
in floors. The smallest size of branch 
circuit wire used was No. 12. For 
branch circuits over 50 feet to the first 
outlet, No. 10 wire was used. 

A system of empty conduits was in- 
stalled for a public address system. A 
system of empty conduit was also in- 
stalled for telephone service. 

Throughout the building, a complete 
clock and bell system—program clock, 
secondary clocks, program bells and 
conduit and wire—was installed. The 
master program clock 


was”. wall- 
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Truck dock and enclosed porch adjoin kitchen. 

« units in canopy over dock and in ceiling of porch are 100- 
watt RLM dome ceiling type units with reflector and lamp- 
holder. Unit in canopy ceiling over door to cafeteria (at right) 
is 100-watt, recessed incandescent box with diffusing glass 


shield 














Lighting panel on wall of cafeteria 
8. controls lights and fan motors for 
unit heaters in the cafeteria. Panel is 
a circuit breaker load center and is fed 
by three No. 1’s in 1¥%-in. conduit 
through the floor from a _ 100-amp, 
2-pole switch, fused at 100 amps, in 
the power and feeder panel in the store 
room 


Lighting 


fed by three No. 


Dishwasher in corner of kitchen has 1%4-hp, 220-volt, 
= single phase motor mounted on rack under unit. 


Motor is 


12’s in %-in. conduit from power and 
feeder panel in nearby store room, through starter shown on 
tile wall at left. Connection to motor is made by a short length 


of flexible conduit coupled to rigid conduit in wall. 


9 Cafeteria lighting is provided by 12, 500-watt, semi-indirect, luminous glass- 
s bowl incandescent fixtures, with mogul bases and semi-rigid hangers. The units 
are mounted on balanced spacings on the high ceiling in the 60-ft by 40-ft interior 


mounted in the principal’s office. Sec- 
ondary clocks were installed in the 
cafeteria and in the corridors, with 
program bells either at the clock loca- 
tions or nearby. 

The school fire alarm system is a 
local manual system of the closed cir- 
cuit non-code type. Operation of any 
one station causes all the signal devices 
to sound continuously until the station 
has been restored to normal. The sys- 


Unit heater is one of three such 
1 s units suspended from the ceiling 
in corners of the cafeteria. Each unit has 
a 110-volt, 1/20-hp fan motor fed by 
flexible conduit from rigid conduit in 
the ceiling. Three heater units are on 
one 2-wire circuit from the circuit 
breaker panel in the cafeteria. 


tem is operated on 3-wire, 110/220- 
volt ac. Stations and alarm devices 
together with all control relays are 
operated from one incoming line to 
neutral, and the trouble bell from 
the other line to neutral. Alarm sta- 
tions are flush-mounted, break-glass 
type and are located throughout the 
building. The system control panel 
contains the relays, fuses, terminals 
and resistors for operation of the sys- 
tem. The supervisory relay detects 
power failures and open-circuits on the 
system and operates a trouble bell. 
Wiring for the fire alarm system is 
No. 12 conductors in conduit to the 
various stations. 

Architects of this school were Van 
Os and Flaxman, Shreveport, La. 
Landauer, Guerrero and _ Shafer, 
Dallas, Texas, were responsible for the 
engineering. 
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Selenium Rectifier Operation 


Considerations of regulation, temperature, 
aging and maintenance in the application 
of industrial type selenium rectifiers. 


By Samuel Heller, P. 


E., 


Chief Engineer, American Rectifier Corp., New York, N. Y. 


to describe the change in rectifier 

output voltage between no-load 
and full-load on the rectifier. Al- 
though this change is generally con- 
sidered to be a voltage drop as the load 
increases, regulation is technically a 
percent rise in voltage as the load de- 
creases from full-load to no-load. Per- 
cent of regulation equals the no-load 
voltage minus the full-load voltage, di- 
vided by the full-load voltage. The 
higher the percentage, the poorer the 
regulation. Good regulation means 
very little change in output voltage as 
the current output varies: it is there- 
fore a low percentage. However, it is 
common to visualize regulation as the 
drop in rectifier output as the current 
increases to full-load. This voltage 
drop varies with the circuit used. 

A normal convection cooled indus- 
trial rectifier unit has a voltage regula- 
tion of about 8%; i.e., there is an 8% 
rise in output voltage between full-load 
voltage and no-load voltage. A unit 


Pi seserive is the term used 


delivering 230 volts at full-load will 
provide 250 volts at no-load. 

Fan cooling of rectifiers is generally 
used in units of 7.5 kw and over. This 
allows for larger output from fewer 
stacks, anywhere from 2 to 24 times 
the output of normal convection (no 
fan) cooled units. The regulation of 
the fan-cooled type is poorer, however ; 
and the greater voltage drop as the 
load is increased is a big problem in 
some applications. A fan-cooled unit 
properly designed usually has a vol- 
tage regulation of about 13%. Fortu- 
nately, a large part of the voltage drop 
occurs during the first quarter of the 
full-load. In many cases a partial load 
keeps the output voltage fairly steady. 

It is possible to prevent voltage drop 
or even to cause a voltage rise upon 
loading of the rectifier. This can be 
done with magnetic amplifier control. 
A 300-kw unit for mine use was re- 
cently constructed with such control. 
There are no moving parts in the con- 
trol; it contains magnetic equipment 
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Performance Curves 


similar to that in the rectifier itseli— 
a transformer and rectifier stacks. 
With this type of control it is possible 
to provide constant de voltage output 
with as much as a 10% plus or minus 
variation in the input ac voltage. Con- 
stant voltage rectifier output, independ- 
ent of load, is extremely useful in 
electrochemical processes. Magnetic 
amplifier control can also be arranged 
to provide constant-current output, an 
essential characteristic for many rec- 
tifier applications, 


Control of Regeneration 


When dc motors are driven above 
their rated speed, they generate a 
voltage back into the line above the 
line voltage. This effect is called re- 
generation. Heavily loaded elevators 
going down or empty elevators going 
up (when counterweights exceed the 
weight of the car and load), often 
cause regeneration in their driving 
motors. Elevators traveling less than 
five stories seldom gain enough speed 
to cause more than 2 or 3% regenera- 
tion. Machine tools with heavy rota- 
ting parts, automatic grinders par- 
ticularly, also tend to cause regenera- 
tion under certain conditions. 

Electronic tube and tank type recti- 
fiers as well as selenium rectifiers can- 
not absorb voltage regeneration from 
dc motors which they supply. If the 
voltage feedback is high enough, seri- 
ous damage to the rectifier may result. 
A safe limit of rectifier ability to with- 


9 





stand regeneration is 10% above the 
rectifiers maximum (idle) voltage. Us- 
ually if more than a 5% feedback oc- 
curs, some means is taken toe minimize 
the effect. One method is by connect- 
ing a fixed resistor across the arma- 
ture of the motor causing the regenera- 
tion For an elevator, this is not 
wasteful, inasmuch as current is drawn 
from the rectifier only while the eleva- 
tor is moving. But the rectifier must 
be large enough to take the full motor 
load plus the resistive load. Magnetic 
amplifier control and electronic means 
can also be applied to the problem 
Another form of voltage rise which 
can be harmful to rectifier equipment 
is that caused by the collapse of a field, 
such as a motor field or de coil in a 
magnetic chuck or lift magnet. When 
such a field collapses, the magnetic 
flux cuts across the conductors of the 
field winding and an induced voltage 
“kick” is set up in the de circuit. This 
“kick” can be eliminated by switching 
the field on the ac input side of the 
rectifier supplying it. If the load is 
switched “on” and “off” from the ac 
side, no discharge resistors, relays or 
Tests 
have shown that when the dec field sup- 
ply is shut off from the ac side of the 
rectifier, only a very slight voltage rise 
may occur on field collapse. If the 
supply is shut off on the dc side of the 
rectifier, voltages as high as 25 or 


other devices are necessary. 


30 times rated voltage may occur. 
Age and Abuse of Rectifiers 


\ging is the change that occurs in 
a selenium rectifier with the passage of 
time. Actually aging is the phenomenon 
by which the output voltage of a recti- 
fier decreases with time. “Expected 
life” of a rectifier is that time up until 
the output voltage has decreased by 
ce 


A 


Tests indicate that if a rectifier is 
operated at its full rated current and 
voltage, aging will generally occur be- 
yond 10,000 hours of use. Tempera- 
ture has an effect upon aging and 
should be kept below 70 C (158F). If 
full load conditions are not applied, 
the 5% drop in output voltage may not 
occur for many times 10,000 hours. 
When it is important that output volt- 
age be maintained constant, so-called 
“aging taps” are wound into the trans- 
former to compensate for aging by 
changing the taps. For ordinary pur- 
poses, such taps are not used. For 
example, a 230-volt (de output) recti- 
fier with a 5% drop still puts out 218 
volts—not a serious change in con- 
ditions for supply to ordinary machin- 
ery. 

Under normal use, a well designed 


industrial rectifier should remain rea- 
sonably efficient for 60,000 hours or 
more. A _ rectifier may last much 
longer and usually does not fail com- 
pletely, even though it becomes less 
efficient and may drop considerably in 
output voltage. 

In particular, there are three chief 
enemies of a rectifier: 

1. Overvoltage—Application of an 
ac input voltage in excess of the name- 
plate ac rating of the rectifier unit 
must be avoided. The maximum speci- 
fied voltage should never be exceeded. 
Recently a 75-kw rectifier with a 230- 
volt de output was shipped to a plant 
in which the voltage supply varied be- 
tween 210 and 270 volts, 3-phase ac. 
Easily accessible bar jumpers were 
placed on the unit to provide tap 
changing as the ac voltage input var- 
ied. At the customer’s request, the 
jumpers were hooked up for 210 volts. 
\ few days after the unit was shipped, 
the customer phoned excitedly—“Ev- 
erytime we push the button, sparks 
come out of the rectifier.” They were 
applying 270 volts to the 210-volt tap 
When the taps were changed, every- 
thing was satisfactory. 


2. Overloads—Extreme 


continuous 
overloads can cause serious damage 
to rectifiers. Unfortunately, selenium 
stacks can take tremendous overloads 
without showing any visible signs of 
damage. Standard rectifier units are 
designed for 100% overload for 30 
seconds, followed by 70% overload for 
six 30-second periods with 1-minute of 
no-load between periods. It is possible 
to design for 1000% overload for sev- 
eral seconds. Heavy continuous over- 
loads may cause failure of connecting 
jumpers or soldered lugs or melting of 
surfaces on the selenium cells. 

3. Overheating—Overloads actually 
cause destruction by overheating. Be- 
cause overheating is a common cause 
of failure, cooling of the equipment 
is very important. In an ordinary con- 
vection cooled unit, proper use and 
care will prevent overheating. Gen- 
erally, convection-cooled rectifier units 
require less cooling than would gene- 
rators with equivalent outputs. 

In fan-cooled or forced-cooled recti- 
fiers, the air moved through the units 
should be as clean and as cool as pos- 
sible. Units can be built, however, for 
continuous, efficient use in tropical cli- 
mates where temperatures may run as 
high as 120F. Derating of output may 
be necessary under extreme high tem- 
perature conditions. For use where 
ambient (room) temperatures run 
around 140F and 150F, rectifiers re- 
quire more stacks to compensate for 
voltage and current derating. At 140F 


ambient, a rectifier stack can carry 
only about one-half of its normal volt- 
age and current. 


Maintenance Factors 


Adequate cooling of a rectifier must 
be carefully maintained to assure long 
life of the unit. 

\t partial loads, cooling presents no 
problems; but where loads are heavy 
and continuous—as in steel mills and 
mines—the rectifier should be placed 
where there can be no obstruction to 
its plentiful supply of clean air. Often, 
outside air is drawn through the recti- 
fier and discharged to the interior, The 
best mounting position is about five 
or six feet off the floor where the air 
is generally cleaner and less laden with 
moisture or particles (especially in 
electro-chemical and plating plants). 

On rectifier units above 5 kw, the fan 
is the only moving part, and it is gen- 
erally good for about two or three 
years without lubrication. The mag- 
netic contactor is usually in the air 
stream so that heating of coil and 
contacts is minimized. 

On heavy duty industrial rectifier 
units, the use of very large stacks is 
avoided. Instead, a number of smaller 
stacks are arranged in parallel. This 
is done so that in case a stack should 
be damaged and fail, replacement will 
be an easy and economical matter. A 
recent incident demonstrated the value 
of such an arrangement. 

\ 50-kw unit was used in a steel mill 
to supply a machine tool. A lift truck, 
loaded with long solid bars of steel, 
was passing the rectifier. One of the 
bars slipped out of place and pierced 
the rectifier on the stack side. Two 
stacks were damziged: but because 
stacks were arranged in multiple, the 
damaged stacks were quickly cut out 
of the circuit. That rectifier remained 
in continuous three 
months before the customer required 
replacement of these stacks 

A point to remember about rectifier 


operation for 


maintenance is that the unit contains 
nothing which can wear out from idle 
use—no bearings, brushes or rotating 
windings. Many selenium units are 
left on 24 hours a day year after year 
without any visible wear. 


Ratings of Rectifiers 


Although the range of sizes and 
types of selenium rectifier units is ex- 
tensive, there are basic sizes which 
represent the major part of the demand 
for selenium rectifiers. 

Typical of 3-phase industrial selen- 
ium rectifiers are the following: 

1. Fan-cooled, autotransformer type; 

[Continued on page 247] 
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ACSR and All-Aluminum Wire and Cable 
Covered Wire and Service Drop 


Accessories for All Conductors 





O®e 
® 


Alcoa and Wesco offer you a complete line 
of aluminum conductors and accessories from 
one handy source that can relieve you of a 
lot of headaches. 


In Wesco you have a single local source 
for your day-to-day aluminum conductor and 
accessory requirements. Less paper work and 
fewer problems of coordinating delivery 
schedules with various suppliers. 


In Alcoa you have the only manufacturer 
of a complete line of aluminum conductors and 
accessories that are made for each other. 
The knowledge acquired through years of 
field service is built into the design of every 
item in the Alcoa line. 


So remember — for better service —call 
Wesco, specify Alcoa. 


ALCOA 


ALCOA 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
Alcoa Building . Pittsburgh 19, Pa. 
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Transformers with built-in breakers 


..- best circuit protection 
available 


No matter how your distribution system is 
installed, recommended practice generally 
provides circuit protection at every trans- 
former. But only Westinghouse Dry-Type 
Transformers with built-in breakers offer a 


combination like this: 


@ The dependable, trouble-free protection 
of a breaker. 

@ Three-way protection for the transformer 
itself. 


@ Substantial installation savings. 


Integral breakers provide three-way protection 

because they are actuated by (a) coil load 

current; (b) temperature of the transformer; 

or, more commonly, by (c) a combination of 

both, since a rise in temperature increases 

the sensitivity of the breaker to over- 

current. The breakers are adjusted, however, 

for a coordinated time lag that permits 

non-damaging, short-time overloads without 

service interruption. 
You'll find installed cost for transformers 

with integral breakers is substantially lower 

because there is only one unit to mount, one 

set of connections to complete the tie-in. ; ee 
Westinghouse Dry-Type Transformers with Check with your contractor, Westinghouse Dis- 


it : tributor or local representative for full informa- 
built-in breakers, Types AJRB and AVRB, tion. Or write for Booklets B-4428 and B-5812; 
are available from 3 to 100 kva, single phase 


Westinghouse Electric Corporation, P. O. Box 
and 9 to 225 kva, three phase. J-70707 868, Pittsburgh 30, Pennsylvania. 


you can BE SURE... i its 


Westinghouse 





...in a fertilizer plant 
Phosphoric acid in the form of dust quickly ate 
through neoprene covered wiring at a Midwest- 
ern fertilizer plant. Then sEaLtiT! Type E.F. 
(Extra Flexible) was installed to protect power 
Since 


SEALTITE'S tough synthetic 


and lighting wiring. then there’s been no 


trouble. cover gives 


complete, permanent protection against moisture, 


oil, dirt, grease, chemicals and corrosive fumes. 


Lightweight SEALTITE comes in easy-to-handle 


coils and can be cut to required lengths. 


FREE BOOKLET! Write . 
today for your free copy , La 
of Bulletin UA-531, de- 

scribing SEALTITE Types 

U.A. and E.F. and their 

applications. The Amer- 

ican Brass Company, 

American Metal Hose 

Branch, Waterbury 20, 

Conn, 











SEALTITE Flexible Electrical 
Wiring Conduit makes news 


...0n tube end-forming machines 
Electrical Wiring Con- 
duit is now standard equipment on 


SEALTITE* 


all tube end-forming machines made 
Water- 
Vaill found most cus- 


by Vaill Engineering Co., 
bury, Conn. 
tomer specs are copies from J. I. C. 
— especially sections dealing with 
wiring in wet or oily locations. And 


SEALTITE Type E.F.t+ (Extra Flex- 








.in a yarn and knit goods dye house 
American & Efird Mills, Mount 
Holly, N. C., knew electrical equip- 
ment in their new textiles dye house 
would operate under very severe 

At first, 
installed along 
).A. Acids in 


caused the 


SERITITE 


corrosive conditions. some 
rigid conduit was 
with SEALTITE Ty i 


the atmosphere rigid 


ible) meets J.I-C. requirements. 


“SEALTITE presents good contour- 


Vaill. 


SEALTITE ab- 


hugging appearance,” 
Because it is flexible, 


sorbs vibration and protects wiring 


Says 


to moving parts. SEALTITE is easy to 
install, too. There’s no threading. 


No cumbersome tools are needed. 


Ne Ac skill is requires d. 


Ps Applied fF 














conduit to fail rapidly. But seavtit 
Type U.A. —the first flexible con 
duit to win Underwriters’ Approval 
for use where expose d to moisture 
and mineral oils — took in stride. 
Now 
placed with seaLtiti 
Efird 


savings in installation, t 


all rigid conduit is being re 


American & 
and-dollar 
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reports big tim 


flexible, liquid-tight electrical conduit—an ANACONDA product 
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ANACONDA 


Slice? DUTRAX 


nonmetallic-sheathed building wire 


FISHES WITH HALF THE 
USUAL EFFORT 


Silver Dutrax* speeds your work. It’s clean to handle. 





Jee a 


° 


It wont become sticky ... won't flake or peel. 


SILVER effort required by ordinary nonmetallic building wire. 


‘ee You can fish it through joists with half — yes, half — the 
puTRAX 


Silver Dutrax won't soil your hands... lessens chances 
of marring walls. 

Here's why: Anaconda Engineers have given this amaz- 
ing Type NM building wire a revolutionary new finish 


—twice as smooth and absolutely non-soiling. 
ORDINARY \ 


TYPE NM Want a sample to see for yourself? Ask your Anaconda 
Sales Office or Distributor. Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, N.Y. sas 




















*Reg. t S. Pat. Off. 


the right cable for the job 


ANACONDA 


WIRE AND CABLE 





Malleable tron Unilet 
Fittings Form 35 


Outlet Boxes 


Switch Boxes 
and Covers 


Malleable tron Unilets— 
FS and FD Series 


mmo ie 


T’" Series 
Liquid-Tight Connectors 


Industrial 
Diskonect Reflectors 


More than 900,000 Sq. Ft. of Floor Space! 


No company thrives for long unless its products satisfy. 
We're proud that our steady growth for over 50 years 
continues unabated ...and we believe that 

APPLETON quality and service deserves a large part of 
the credit. More than 98,000 square feet of floor space 
were recently added to APPLETON's productive capacity 
...a good sign of future benefits to you in terms of 

even better service and quality products mass-produced 

to sell at lowest possible prices. 


Explosion-Proof ‘‘LS"’ 
Motor Starter Unilets 
V-51 Series 


Vopor-Tight Fixtures ; 7 ‘ ‘ ie, ‘4 _ 


AA-51 Series Explosion-Proof . a 

Explosion-Proof Fixtures Circuit Breaker Unilets 
Reelite Automatic 
Extension Reels 


Sold Exclusively Through Selected Wholesalers 


APPLETON’ ELECTRIC COMPANY 
1704 Wellington Avenue > Chicago 13, ‘Illinois 


APPLETON ... The Standard for Better Wiring for Over 50 Years 
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WATERPROOF. Bermico’s water ab- 
sorption factor is extremely low— its 
insulation factor extremely high, even 
under toughest conditions. 


ACID RESISTANT. Resistant to soil 
acids and alkalies, Bermico Conduit is, 
itself, chemically inert. 


SMOOTH INSIDE BORE. Quick and 
easy cable “pull throughs”—without 
danger of abrasions—when you're 
using Bermico inspected conduit! 


UNIFORM. Four rigid factory inspec- 
tions guarantee Bermico’s uniformity of 
dimensions, specifications and quality. 


Ae 


a) 


e 


NO SPLIT COUPLINGS. With Bermico's 
specially designed couplings, you end 
the expense—the loss of time required 
to replace broken couplings. 


STRONG. Bermico Conduit is engi- 
neered to take the shocks and stresses of 


transport... the heavy loads imposed 
during installation. 


TIGHT. All joints are precision milled 
for light, speedy, installations. 


EASILY HANDLED. So light in weight 
that one man can carry several 8-foot 
lengths at once—lay more per work- 
ing hour. 


Production fucilities and schedules are geared to assure prompt shipments 


Distributed by 


WESTINGHOUSE ELECTRIC SUPPLY COMPANY 


Offices in all leading cities 


For best cable protection, be sure to specify 


BERMICO FIBRE CONDUIT—A PRODUCT OF BROWN COMPANY ie 


Mills—Berlin, N. H 


For Competitive Prices—Call WESCO—for Quality Electrical Supplies and Service 





Wanna buy a bell 7 


When you do, come to Auth... and buy buzzers, chimes, 
horns and sirens too. A complete variety is available, 


from midget buzzers that whisper “Come in, Miss Smith’, 


to giant gongs that clang “FIRE! Get out!”. They’re 
easy to install and provide rugged, trouble-free 


operation with a minimum of maintenance. Get your copy 
of handy Audible Signals Catalog No. 105 by writing to: 
Auth Electric Company, Inc., Long Island City 1, N.Y. 








Auth 


SINCE 1892 
Manufacturers of 


audible signals, 
push buttons, annunciators, transformers, 
telephones, mail boxes, and complete signaling systems for 
hospitals, housing, schools and industry. 
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LIFE-LINE “A” MOTORS LIFE-LINE STARTERS 


AB-I CIRCUIT BREAKERS PANELBOARDS 





CAPACITORS 


BUILDING-TYPE SWITCHBOARDS 


BUS DUCT 








CONTROL CENTERS 








INDUSTRIAL LIGHTING 








A complete line of products from a single source 


It means this: Your nearby Westinghouse Distributor 
is a one-call, one-stop source for your electrical 
apparatus requirements. 


He offers complete product lines—Westinghouse 
Apparatus that’s engineered for simplicity and fea- 
tures standardized design to speed your installation 
work. 

He has full product stocks readily available from 
centralized warehousing facilities. This pinpoints 
responsibility. It assures quick delivery and helps 


you make your installations in minimum time. 


And through your Westinghouse Distributor you 
get all the engineering, product and application 
assistance you want. Teams of Westinghouse 
specialists bring these to you . . . help analyze the 
electrical problem . .. select, coordinate and apply 
equipment. 


Get in touch with your Westinghouse Distributor 
for complete information. He is as near as your 


telephone. DP-5004-H 


you can BE SURE...1¢ irs 


Westinghouse 





DRY-TYPE TRANSFORMERS 





BRYANT 3-WIRE, 30 AMP. POWER OUTLETS 


These new outlets have clamp type pressure terminals for faster, 
more secure connections. They are especially recommended for 


electric dryer installations. 


NO. 9304 
SURFACE MOUNTING 
OUTLET 


No. 9304 in attractive alu- 
minum enclosure, blends 
with metal kitchen and 
laundry equipment. Heavy 
gage aluminum makes a 
near-indestructible device. 
Stainless steel plates avail- 
able in one and two gangs 

each with single opening. 


Nos. 9339 and 9339-B all- 


rubber cord sets have non 


rae ne NO. 9303 

FLUSH MOUNTING OUTLET 
No. 9303 is the only device of its 
type that can be mounted in a 
single gang box. It can also be 
mounted in 4 or 4-1/16 inch 
square boxes with plaster cover 
raised 14 inch or more. 


HOW TO MOUNT NO. 9303 IN SINGLE GANG BOX 


Box connector for armored or non-metallic cable must be used. 


Conductors (about 5-5/2 inches long) should be stripped 1/2 inch — 
use handy strip gage. 


Insert stripped wire ends under terminal plates — tighten screws. 


Position in box, as shown at left. 


Listed by Underwriters’ Laboratories, Inc. 


THE BRYANT ELECTRIC COMPANY 


Specify Biuant 


from your Bridg-port 2, Connecticut 


JPERIOR 
Ele ctrical Distributor WIRING DEVICES Chicago ® Los Angeles 
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Four Steps That Mean 


Easier, Quicker, Safer Installation of 


CRESCENT 


A B C ARMORED CABLE 


FILE OR SAW 2 BREAK ARMOR 3 PULL OUT PAPER 4 INSERT INSULATING 
GUIDED BY CUTMARK BUSHING 


* NOTE CUTMARK on the fourth turn from right on armor of cable above. This cutmark (at 112” 
intervals) shows the location of a prefabricated breaking line inside the armor. Only a few strokes of a file 
or saw guided by the cutmark are required to cut through one outer ridge, and a bend by hand severs the 
armor. This results in a clean separation with no sharp edge—a safer, easier and faster job. The pre- 
fabricated breaking lines are so designed that there is no reduction in tensile strength, bending quality, 
crushing resistance and electrical conductivity of armor. 


* NOTE BOND WIRE UNDER ARMOR which is in contact with the under side of each convolution. 
This provides permanently low armor resistance. It is furnished in sizes No. 14 and 12 AWG Cable. 


* GENUINE A B C CONSTRUCTION provides for easy insertion of the insulating bushing because 
the paper under the armor readily unwraps from under both ends providing space to insert the bushing. 


* All GLASS BRAIDS protect the rubber insulated conductors, and are flame, moisture and rot proof. 
The use of ALL GLASS braid results in a cable with smaller diameter and lighter weight, being easier to 


CRESCENT 


WIRE & CABLE 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 





Proven On loads UNDER 600 Amps.... 


Fusetron dual-element Fuses 





Have an Interrupting Rating 
in Excess of 100,000 Amps. 


An interrupting rating in excess of 100,000 
amperes for FUSETRON dual-element fuses 
this was shown by tests that were con- 
ducted under conditions that simulated the 








though the interrupting capacity has been 
greatly increased, the time-current character- 
istic of Fusetron fuses has in no way been 
disturbed. 


most severe field conditions. These tests were 
witnessed and verified by the Electrical Test- 
ing Laboratories of New York. 


The test circuits were set to deliver far in 
excess of 100,000 amperes — yet the 250 and 
600 volt FUSETRON fuses cleared the shorts 
without igniting readily flamable material 
placed around the fuses . and there was 
comparatively little noise. 


These tests show that Fusetron fuses, even 
in the small 30 ampere range, can interrupt 
safely the most severe available short circuit 
current. 


No interference with time-lag 


Time-lag is of utmost importance to give 


proper motor and electrical protection and to 


eliminate needless blowing of fuses. Even 


Fusetron Fuses Help eliminate 
needless Shutdowns for 
Production Engineers. 


Work stoppages caused by needless blows are 

prevented. Even if all the motors on a circuit 

start at one time or other harmless overloads occur, 
the fuse link holds to prevent a shutdown. 


Likewise, Fusetron fuses guard against needless 
blows caused by excessive-heating in panelboards and 
switches—lesser resistance results in cooler operation. 


Fusetron Fuses Offer Maximum 
Safety for Electrical and Safety 
Engineers. 


With an interrupting rating of 100,000 am- 

peres, Fusetron fuses give the greatest possible 
protection against damage due to short-circuits. 
And just as important, they reduce the hazard of 


ALL THIS ADDED SAFETY 

without changing a panelboard or switch . . . 
plus 10 point Protection of FUSETRON 
dual-element FUSES! 


1. Protect against short-circuits. 2. Protect against 

needless blows caused by harmless overloads. 3. Protect 
against needless blows caused by excessive heating — 
lesser resistance results in much cooler operation. 4. 
Provide thermal protection — for panels and switches 
against damage from heating due to poor contact. 
5. Protect motors against burnout from overloading. 
6. Protect motors against burnout due to single phas- 
ing. 7. Give double burnout protection to large motors 
— without extra cost. 8. 
Make protection of small 
motors simple and inexpen- 
sive. 9. Protect against waste 
of space and money — permit 
use of proper size switches 
and panels. 10. Protect coils 
transformers and _ solenoids 
against burnout. 


motor burnouts due to single phasing and over- 
loading. 


Fusetron Fuses Save Time 
and Work for Maintenance 
Engineers. 


Once properly installed, Fusetron fuses require no 
costly inspection time or down-time for calibration 
and other maintenance necessary on mechanically 
operated devices. 


Unnecessary repair work on motors is avoided 
because Fusetron fuses reduce to a minimum the 
danger of damage due to electrical faults. If trouble 
occurs, instead of rewinding or replacing burned out 
motors, simply replace Fusetron fuses. 

Switches and panelboards are protected against 
damage from poor contact heating. 

Fusetron fuses also protect against needless blows 
that cause irritating interruptions of regular main- 
tenance. 





Proven On loads ABOVE 600 and up to 5,000 Amps. 


BUSS Hi-Cap Fuses Have an 





Interrupting Rating In Excess 





of 100,000 Amps. .. and their blowing 





time can be coordinated with that of Fusetron fuses. 


An unlimited interrupting rating for BUSS 
Hi-Cap fuses on any voltage up to 600... this 
was confirmed by tests reported by the Electrical 
Testing Laboratories of New York. 


BUSS Hi-Cap fuses are designed to give pro- 
tection against dangerous overloads as well as 
high fault currents — yet retain the speed of 
operation necessary to limit heavy short cur- 
rents to safe values. 


When coordinated properly with Fusetron 
dual-element fuses they will not open ahead of 
the fuse nearest to the fault — thus the trouble 
is isolated to the part of the circuit in which 
the fault occurs. 


Added SAFETY on Old Installations 


On installations where the increase in the 
capacity of the circuit has outgrown the inter- 


Fusetron Fuses Cuts Cost 
for Top Management. 


Cuts maintenance cost — Fusetron fuses are maintenance 
free. 


Cuts motor repair cost — Fusetron fuses guard the 
motor, against damage due to overloading, single 
phasing, short circuits and other electrical faults. 


Cuts production costs — Shutdowns due to needless 
blows are eliminated. 


Cuts new installation costs — Smaller sizes can be used, 
therefore big savings can be made on switches and 
panelboards, 


Cuts present installation ccsts — Fusetron fuses hold 
and won’t open on starting currents so the need for 
larger panelboards and switches is often eliminated — 
and in many cases new motors can be added to the 
circuit without installing larger panelboards or switches. 


rupting rating of the circuit breakers, BUSS 
Hi-Cap fuses offer a safe and relatively inex- 
pensive way to protect inadequate breakers 
against rupture in event of bad fault. 


ACTION THAT SAVES YOU MONEY 


Don’t risk losses. Delay may cost you far 
more than replacing every fuse with a FUSE- 
TRON fuse. By passing 
the word along that all 
purchase and stock 
records should call for 
FUSETRON dual- 
element fuses on loads 
up to 600 amperes — and BUSS Hi-Cap fuses 
on loads above that, you get action that begets 
money saving. 


On New Construction tell your architect 
to specify this Safer, Better Protection. 


Play Safe—Install Fusetron Fuses 
and BUSS Hi-Cap Fuses now! 


For blowing time charts or more information 
on FUSETRON fuses and BUSS Hi-Cap fuses 
use coupon or write for bulletin FIS and HCS. 


BUSSMANN Mfg. Co. 
S (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 
Please send me complete facts about FUSETRON 
dual-element Fuses and BUSS Hi-Cap Fuses. 


Trustwortny Names in NOME 
ELECTRICAL PROTECTION 7y11, 








Company 
Address 








s City & Zone State 
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‘“‘From the meter to the load, coordinated 


Westinghouse products save installation time 


and operating expense.’’ 











By applying Inerteen’ Capacitors, 
power bills dropped nearly $4000 


Many plants—like this Midwestern concern—are 
amazed at how much improved power factor can 
lower operating costs. 

The capacitor bank, here, is one of eight installed. 
They total 720 kvar and have raised power factor 
from 69 to 95%. Result: Motor performance im- 
proved through better voltage regulation. Power 


bills have been cut by an average of $315 a month 
—an annual savings of $3780. 

Westinghouse Imerteen Capacitors will bring 
similar savings wherever inductive equipment is 
used. They do it by applying nonproductive current 
direct to the load. This permits more of a system's 
capacity to carry useful working current. Dp-so01-D 


you can 6 SURE...1¢ ns W estinghouse 
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Terrific new chance for extra profits... 

































































EVERYBODY’S a prospect for the 
NEW EDWARDS HOME FIRE ALARM! 


Here’s one product everybody you deal with should have — the 

new Edwards home fire warning system. Why? Because it offers 
something everybody wants and needs — permanent fire protection. 
Remember — over 300,000 homes had fires last year. 

5,000 people died from home fires — over a thousand, children under 
five years old. Point out these facts to your prospects. Tell them 

that in most fires it’s the first five minutes that count — that the 
Edwards Home Fire Alarm can save a life, a home. 


Show your customers how the Home Fire Alarm works. Just hold 

a match under one of the two detectors on the display . . . hear the loud 

clear alarm sound off. Show them how they can test the system 

any time by just pressing the test button. Explain that you install 

the detectors in furnace area and attic. That they sound the 

alarm when the temperature rises above 140°F.... UL approval 

means they are sure to work. Show your customers how the 

system uses low cost, quickly installed bell wire... that 

it’s fool proof, automatic, never needs servicing or adjusting. 

Here is the hottest new salesgetter in the residential field. 

Cash in... now! , COMPLETE 
/ PACKAGE 


ONLY $19.95 
FREE! Ad mats, catalog LiIsT 
pages, enveloge stuffers! Write 
Edwards Company, Dpt. ECM-11 


Epwarps NORWALK, CONNECTICUT 


IN CANADA, OWEN SOUND, ONT. 


eee, fy ol > en 





PROTECTION 


Against Overloads & “Shorts” 
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DUAL-ELEMENT 
cartridge fuses 














From Massachusetts on the Atlantic to Washington on the 
Pacific, and from Canada to the Gulf Coast, industry is now 
enjoying the advantages of more dependable protection for 
electrical equipment and circuits... thanks to ECON Dual- 
Element Cartridge Fuses. 


Eighteen strategically located district offices assure electrical 
wholesalers and fuse users of Economy’s readiness to solve 
circuit protection problems. 


ECON Dual-Element Fuses, in addition to providing depend- 
able motor and branch line protection, also act as an effective 
guard against high temperatures and their resulting hazards. 
Available in knife and ferrule types, 0 to 600 amperes, 250 
and 600 volts. Underwriters’ Laboratories, Inc. approved. 
Carried in stock by leading Electrical Wholesalers. Write for 
New Econ Catalog S-60 or for literature on other type fuses 
in which you are interested. 


mONTREAL 
Quesec, CANADA 


BosTON, MASS 


Your Electrical Wholesaler 
4 has ECON 

— a. Dual-Element 
| : Cartridge Fuses 

_ = in stock 
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KANSAS C Louis, missourt a, GEORGIA 


crHicaGO WUINO!S 
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fuses for every Purpose] 


ECONOMY FUSE & MANUFACTURING CO. 


8709 2717 GREENVIEW AVE. * CHICAGO 14, ILLINOIS 
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unit package 


Splicing Kits 


When You Order Cable Splicing Mate- 
rials Separately You Waste Time, and 
Money Going Through All the Follow- 
ing Steps— 
© Design the joint. Figure the bill of mate- 
rial. 
@ Issue requisitions to purchasing depart- 
ment. 
@ Find sources of supply for each item. 
@ Get quotation and delivery promise on 
each item. 
@ Place order for each item. 
® Receive materials and assemble. 
@ Issue materials to cable splicers. 


When You Order Cable Splicing Mate- 
rials in Unit Package Kits You Save 
Time and Money Because— 
@ Time and expense of securing various 
items from different sources is saved. 
@ No lengthy material specifications are 
necessary. 
e Both design and installation methods can 
be standardized. 
e@ All joints are properly designed to in- 
dustry standards by expert engineers. 
@ Each item is supplied in the correct quan- 
tity for a properly designed joint. 
@ Accumulation of dead stock is avoided 
No waste. 
@ All materials are kept clean and ready 
for use. 
@ Each Unit Splicing Kit is labeled for 
easy identification. 
@ Easy to quickly estimate costs for any 
particular job. 
For your convenience, we carry in stock all 
the materials required to make joints on any 


size cable and we regularly supply these ma- 
terials in unit package form. 

G&W Splicing Kits include each necessary 
item of material in the correct grade and 
proper quantity for making a cable joint of 
our standard design (or your own design or 
special type). 


G&W Splicing Kit Bulletins are Yours 
on Request. 


BUL. CJ1—Straight 2 way—VARNISHED CAM- 
BRIC, LEAD COVERED. Single and Multiple 
Conductor BELTED. 

BUL. CJ2—Straight 2 way—VARNISHED CAM- 
BRIC, LEAD COVERED. Three Conductor 
SHIELDED. 

BUL. CJ3—Straight 2 way—PAPER INSULATED, 
LEAD COVERED. Single and Three Con- 
ductor BELTED. 

BUL. CJ4—Straight 2 way—PAPER INSULATED, 
LEAD COVERED. Three Conductor SHIELDED. 

BUL. CJ5—Straight 2 way—RUBBER INSULATED, 
LEAD COVERED. Single and Multiple Con- 
ductor. 

BUL. CJ6R—2 way & 3 way Y—RUBBER INSU- 
LATED, NEOPRENE JACKETED. Single and 
Three Conductor. 

BUL. CJ7—Cable Terminating Kits for Single 
and Three Conductor. RUBBER INSULATED, 
NEOPRENE JACKETED. 

BUL. CJT—2 way & 3 way Y—TELEPHONE & 
SIGNAL CABLE JOINTS. 

You can order splicing kits without referring 

to bulletins— 

SPECIFY: Quantity; Type—2 way or 3 way 

Y; Complete cable data including number, 

size and type of conductors, kind and thick- 

ness of insulation and covering, shielded or 
nonshielded; Operating voltage, grounded or 
ungrounded neutral. When wanted. 


G&W ELECTRIC SPECIALTY CO. 
7780 Dante Avenue, Chicago 19, Illinois 
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- FEEDRAIL Trolley Busways 
Handy Selection Guide 


FEEDRA 

Applications: Budget hoists, light tonnage 
monorails, small portable tools, lighting, cut- 
ting and sewing equipment. 

Capacity: Continuous current rating—60 am- 
peres; 250 volts A.C. or D.C.; 2 or 3 pole. 
Track: Plain, curved, door, sectionalizing and 
transfer sections. 

Trolleys: 15 Amperes, fusible and non- 
fusible. New special service 20 ampere fus- 
ible and non-fusible trolleys for use with 
budget hoists and monorails. 8 ampere plug- 
in jacks for stationary service 

Additional data in Bulletin No. 45. 


-— 
FEEDRA . ta 


Applications: Cranes and hoists, portable 
tools, production and test lines, machine 
tools, airport hangar doors 

Capacity: Continuous current rating — 100 
amperes; 575 volts A.C. or 250 volts D.C.; 
2 or 3 pole. 

Track: Plain, curved, door, sectionalizing and 
transfer sections. 

Trolleys: 20 and 30 ampere fusible and non- 
fusible types, with and without receptacles, 
to meet a wide range of requirements. Non- 
fusible crane and hoist trolleys in 30, 60 
and 100 ampere capacities. 

Additional data in Bulletin No. 40. 


FEEDRAIL ‘HEAVY DUTY 

Applications: Heavy duty cranes and hoists, 
large machine tools, conveyor assembly 
lines. 

Capacity: Continuous current rating — 225, 
375 and 500 amperes; 575 volts A.C. or 250 
volts D.C.; 2 or 3 pole. 

Track: Plain, door and expansion sections. 
Trolleys: 225 amperes with bottom or side 
outlet. 

Additional data in Bulletin No. 35. 
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Feedrail is the safe, dependable way to distribute electrical 
power to moving or stationary equipment. 

The modern Feedrail Trolley Busways eliminate the problems and 
troubles of open wiring, accidental contact, and long trailing 
cables. All current-carrying components are protected by sturdy 
steel housings. Easy rolling trolley outlets, supported by the 
protective track housing, take off power from the bus bars at 
any point along the length of a run. There's no chance of broken 
conductors suddenly interrupting operation. The entire installa- 
tion is compact, out of the way and trouble-free. 

Track, trolleys and accessories are soundly engineered and built 
to high precision standards that mean long life. Its design 
includes every provision for fast, easy installation — maximum 
safety and dependability. 

FOR FULL DETAILS write for descriptive literature. We can help 
you better if you state your requirements. Address Dept. C-11. 
QUALIFIES 
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FEEDRAIL CORPORATION 


Subsidiary of Russell & Stoll Company, Inc 
125 BARCLAY STREET © NEW YORK 7,N.Y 
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CUT COSTS...SPEED JOBS 
WITH GREENLEE 
TIMESAVING TOOLS 


Greenlee Hydraulic Conduit Bender 


Conduit installations go far faster . . . neat, tailor- 
made jobs result every time with a GREENLEE 
Bender. Many owners report labor savings from 
50% to 90%... and the cost of many manufactured 
bends and fittings is eliminated. For, with the 
GREENLEE, ove man in but minutes makes smooth, 
accurate bends in pipe up to 5”, rigid and thin-wall 
conduit, tubing and bus bars. Compact and port- 
able, the Green.ee Hydraulic Bender can be easily 
and quickly moved for on-the-job bending exactly 
where and when wanted! Users say it often pays for 
stself on the very first job. 


—*HOoooorm 
Mos AAs 
Boring Tools For quickly making clean, 


. smooth openings for conduit and wiring. The 
line includes Electric "U 

Knockout Punches and er NLEE line “m7 pe fe tricians at _ 
Solid-Center Auger Bits, Bell Hangers’ Drills, Ex- 
Hydraulic Punch Driver pansive Biss, ani Bit Exscnsions, 
Quick, easy way to make knockout enlargements 
for 1%" to 4” conduit. Simply inserre GREENLEE 
Knockout Punch in knockout or small drilled hole, 
then turn with an ordinary wrench. For an even 
faster, practically effortless operation, drive Punch 


Hand Benders for Tubing 


Swiftly f a t radius bends (up to with powerful, portable GREENLEE Hydraulic 


) yw. 


180 t, pipe and tubing. No flattening Uriver show 


or kinks. GF I and Benders are especially a 
designed ¢ at bends to fit sharp corners, a | 
nooks a t juarters. Eliminates need 
for many manufact t is and fittings. Various Cable Puller Easy-operating, compact 
sizes and 1 y companion tools ¢o - . , anit for 7,500 pound pull. Fastens directly to cons 
GREENI i B rs for quickly “couse , - J duit for pulling in line with conduit . . . 20 loos- 
tom making complete conduit installae \ se ened hangers. Attachment available for concealed 
tions right on the job. 3 ; ee , conduit work, 








SEE YOUR ELECTRICAL DISTRIBUTOR Get complete information on the 


above and other Greentee timesaving tools: Hydraulic Pipe Pushers @ Joist Borers @ Chisels and GRE, LEE 


Gonges @ Radio Chassis Punches @ Angle-Screw Drivers @ Spiral Screw Drivers @ Automatic Push 
Drills @ and many more. Greenlee Tool Co., 1751 Columbia Avenue, Rockford, Illinois. 
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standardizes on HAZACORD...and saves 
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g Jefferson Island Salt Mine—where salt 
analyzes better than 99% pure NaCl—is 
located 1,000 feet below sea level at Jefferson 
Island, Louisiana. Operating conditions in the 
salt beds are so difficult that ordinary cables 
were chewed up by the abrasive action of the 
salt. Before standardizing on Hazacord 
Portable Cables, 25 to 40 man hours per 
week were spent on repairs to the portable 
cables used on undercutters, jumbo drills and 
electric shovels. Now—with Hazacord—this 
costly repair work is eliminated. 


Toughness to resist abrasion, twisting and 
flexing, such as in this installation, is built into 
every Hazacord by vulcanizing the Hazaprene 
ZBF sheath in a continuous metal mold. 

The Hazaprene sheath resists such destructive 
agents as acids, alkalies, moisture, and most 
oils and greases. Hazard heat-resisting 
insulation assures long electrical life 

because of its high safety factor under 

all operating conditions. 


Consult your Hazard representative for 
recommendations on the Hazard cable 
applicable to your operating conditions or 
write Hazard Insulated Wire Works, 

Division of The Okonite Company, Passaic, N. J. 


HAZACORD 
Villa 


portable cables 
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PROPELLER FANS 


Install and forget... that’s ail there is to it. 
Here’s the one fan that is precision built for 
trouble-free performance ...and complete cus- 
tomer satisfaction. 
Check these 7 reasons why ... before you buy. 
¢ ILG’s exclusive Self-Cooled Motor 
never “gums-up” because whenever the 
fan is operating, cool, clean air is drawn 
in from the outside. This cool air is cir- 
culated through the motor, then ex- 
hausted at the front of the motor. The 
motor stays clean, cools itself ...and 
lasts longer. 
Rugged cast frame keeps working parts 
aligned for decades. 
No belts to stretch, wear out, need re- 
placing. 
No pulleys to waste power, get out of 
alignment. 
Double-sealed, permanently lubricated, 
ball bearing motor. 
Patented ILG fan blades deliver more 
air quietly, with greater efficiency. 
“One-Name-Plate” Guarantee covers 
both motor and fan as a single unit. 


Customer satisfaction? You can always be sure 
when it’s ILG ventilating equipment. Quality 
known and trusted the world over—since 1906. 


ILG ELECTRIC VENTILATING CO. 
2850 N. Pulaski Road, Chicago 41, Illinois 





Unit Heaters 


The complete line 
—steam, hot water, 
gas or electric— 
with capacities 
ranging from 
18,600 BTU to 
286,000 BTU. 


ILG 
Centrifugal Fans 


Designed for a wide 
variety of pressure 
and volume re- 
quirements — certi- 
fied capacities 
ranging from 374 
to 116,400CFM. 


ILG 
Power Roof 
Ventilators 


Long-lasting, quiet, 
easy to install, leak- 
proof—provide ef- 
ficient ventilation 
independent of 
wind and weather. 





Offers a Complete Line of 


to Make Any Wiring Job Easier! 
to Gut Your Wiring Costs! 





FISH TAPE, REEL 
and PULLER 


(Patented, No. 1,890,945) 


Saves Time and Work 
—Protects Tape 


A three - in - one tool 
that saves up to 50% 
in fishing time. Reel 
gives BIG pulling 
power that makes long 
conduit runs easy to 
handle. SAFER be- 
cause tape is always 
under control in the reel or conduit— 
can't spring loose or kink. Reel pro- 
tects the hands and eliminates need for 
special pullers, pliers or bare-hand 
pulling. Tape is finest flat, tempered 
spring steel. Five stock sizes and 
lengths, 50 to 200 feet 
EVERYTHING YOU NEED FOR FISHING 
IDEAL furnishes 4 complete line of fish 
tapes and accessories, including: flat fish 
tape, with or without reel; round and nylon 
covered tape, with or without reel; Coil-Flex 
(spring type) tape, fish cape leaders and fish 
tape balls 


The Super-Safe 


VOLTAGE TESTER 


You Can't Buy a Safer 
Voltage Tester— 
To Save Your Life! 
Provides double protection 
—a calibrated solenoid in- 
dicator and a neon test 
lamp, each of 
the other. There is no 
chance of failure to de- 
ee 
mount for test prod keeps 
always 


indicator in line 
of vision. Fully enclosed 
case is of double 

seamless plastic, with 


—110 to 





“E.2" STRIPPER 


Rugged, All-Steel Construction 
for Fast, Clean, 
Heavy-Duty Stripping 


As easy to use as pliers. Does 
not score or damage wire. At 
end of stripping stroke, auto- 
matic lock prevents snap-back 
and crushing of stranded wire. 
Replaceable blades are of hard- 
ened steel. Eight models handle 
all wire gauges from No. 8 to 
No. 26; also 300 ohm TV down- 
lead non-metallic 
sheathed cable. 


(Patented, No. 2,523,926) 


Exclusive ‘‘One - Squeeze’’ ac- 
tion strips wire clean in 2 sec- 
onds! Especially suited to 
lighter stripping. 





WIRE LUBE 


Mokes Wire Pulling Easier and 

Quicker . . |. Protects Insviation 
Applied by hand or brush. 
Provides a thin film of 
lubricant that makes tough 
wire pulling jobs far less 
work. Dries quickly to 2 
fine powder that makes it 
easier to remove wire from 
conduit later if necessary, 
or to add additional wires. 
Non-corrosive, mon-com- 
bustible — harmless to 

e. use on 

ber, lead or plastic covered 
wire cable. (Cannot be 
used on asbestos 
wire.) In 1i-qt. © 5-gal. 
cans. 





DELUXE 
CABLE RIPPER 


Rips Outer Sheath From 


Non-Metallic Cable Instantly 
Faster because cable is in- 
serted into cradle of the tool 
from side. No time lost in 
threading it into cutters, etc. 
Depth of cutting blade is ad- 
justable for different sizes of 
cable. Blade is replaceable. 
Handles cable up to yy,” O.D 
Built to last for years. 

Cable Ripper anc Wire Gauge 
Cuts cable cleanly and easily. Just squeeze 
onto cable and pull. For non - metallic, 
sheathed or lead covered cables with oO.D. 
up to %”. Very inexpensive. 


“SAFE-T-GRIP” 
FUSE PULLER 


Assures Safe, Positive Grip 


Do away with the danger of 
pulling and replacing cart- 
ridge fuses by hand and che 
bending of clips through im- 
proper removal. Formed to fit 
the fingers—no slipping. 
Strong, laminated fibre con- 
struction. High dielectric 
ies. Three sizes for 
practically all fuses. 





industrial “TEST-GLO” 


The Safest, Easiest-to-Use Test Light for 
Electrical Circuits, Sparkplugs, Motors, 
Fuses, etc 


Resistors between test-prod and lead reduce 
voltage reaching leads. Long, thin handles for 
deep probing have safety rings to prevent acct- 
dental contact with pr xds. Enclosed neon test 
lamp is at front end of prod handle, in line 
of vision. Glows on 80 to 600 V. AC or DC 
Leads are 24” long 


ID 
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CONTINUITY TESTER 


Penlite Battery Powered— 
Tests Dead Circuits with- 
out Need for Live Wire 
Connections 
Enables safer testing of un- 
known or untested circuits 
in building and household 
wiring, communication 
equipment, control panels, 
etc. To test for electrical 
continuity between two 
points just apply the 4-ft. 
« in the 





SEAL) ELECTRICIANS TAPES 


A Complete Line of Top 
Quality Tapes— 
Friction, Rubber and Plastic 


You need ALL THREE to 
meet ALL insulating 
needs! In popular sizes, 
conveniently packaged. 
Friction tape also in spe- 
cial widths and lengths on 
special order to large 
users. 


Sycamor 








NTER-[JATIC 
TIME SWITCHES. 


every 





@ For Standard ON-OFF Operations—Series TS60. Single t c A T U R i? S Y Oo U ’ L L L I K 7 


pole, double pole, single throw, double throw, and port- 
able plug-in models ... 1 to 12 on-off operations a day 
. timings from 1 to 23 hours . . . manual control auto- 


‘ Easy to remove mechanism — just 
matic reset .. . heavy duty .. . rated 35 amperes. 7 ' 


press spring. No screws to drop or 
misplace. 
@ For Skipping Operation on Selected Days—Series TS66. 
Skipper’. Skips automatic operation on weekends, holi- 
days or any selected days . . . available in complete line 
. 1 to 11 on-off operations a day . . . timings from 1 » Easy to set time—just pull dial for- 
to 23 hours . . . .rated 35 amperes. ‘ ward—turn in either direction. New 
' “E-Z See"dial for faster, more accu- 


@ For ON-OFF Cycles from 5 to 60 minutes—Series 1670. to vate setting. 
Up to 14 on-off cycles a day . . . each cycle independently 
adjustable from 5 to 60 minutes . .. single pole normally 
open or normally closed contacts, and single pole, double 
throw . . . 35 amperes. 








Easy to check operation of the motor 
thru window in motor cover. Motor 
is front mounted. 

@ For Automatic Control of Room Air Conditioners — 
Series P690. Portable, plug-in... 1 to 11 operations a 
day . . . timings from 1 to 23 hours . . . Model P691 has 
adapter for male plug which permits use on either single 
phase 2 wire system or single phase 2 wire system with | Easy to add extra trippers without 
grounding wire. For air conditioners up to 1 horsepower. removing the dial. Trippers are reset 
quickly. 





@ For Poultry House Lighting — Series TS60SP. Single 
pole, single throw for morning or all night lighting . 
Series TS6O0PS dimmer switch model for morning and eve- 
ning or evening only lighting. Also available for portable 
plug-in use 





Plus many more design features to provide lightning- 
fast installation and trouble-free operation! 








APPLIANCE TIMERS 


TIME-ALL. Por e, plug-in time switch TIME-MINDER. Combination electric clock CLOCK TIMER. Combir 
turns appliances and lights on and and signal timer timings from 1 and appliance timer 
ally controls lights, minute to 4 hours buzzer sounds ers, tape recorders 
ns Jefrosts refrigerators, etc at end of time period until shut off from 15 minutes to 51/2 
manually plaskon case set and receptac! 


Mf‘d by INTERNATIONAL REGISTER CO., 2624 West Washington Bivd., Chicago 12, Ill. 
Write for Catalog 114-B 
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New heavy-duty enclosed switch spells 
added protection for operators 


Complete protection for operating personnel. This 
is an outstanding feature of the new Westinghouse 
Type “H” Safety Switch—now ready for rugged, 
heavy-duty industrial applications. 

Available in a complete range (up to 1200 amps 
and 600 volts), it provides an interlocked cover that 
cannot be opened when the switch is in the “ON” 
position. And a Micarta® shield is located over the 
line terminals. Thus, exposure to the live parts is 
minimized during inspections or fuse replacement. 

Further, this new safety switch offers these “plus” 
advantages: 

1. Neoprene gasket and trunk-type cover latches— 
resulting in Nema-1A dust-resisting enclosure. 


you can Be SURE...1¢ irs 


. Operating mechanism is contained in a rugged 
cast handle—leaving side gutters free for wiring. 


. Copper parts are tin plated—minimizing cor- 
rosion and high resistance oxidation. 


. Westinghouse Exclusive Diamond-pointed Break 
Jaw and Extended Blade. Arcing occurs outside 
contact area—keeping parts clean. 


Westinghouse Exclusive De-ion® Arc Quenchers 
—extending contact life. 


The new Type “H” safety switch is part of a com- 
plete Westinghouse line—available for every indus- 


trial application. 


DP-5004-F 
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J931 Guy Clamp 


J768 Secondary Rack J1118 Pole Step 


J1092 Eyenut JO341 Cross Arm Clevis 


JOSLYN 


J8152 
Angle 
Thimbleye 
Bolt 





J6270 Universal : 
Pole Band E J3038 Tubase Guy Clip 

















“EVEREADY” 

RR AND INDUSTRIAL 
DRY CELL No.6 
Specially designed to meet 
a wide range of service 
conditions, from very 
heavy to very light drains. 


“EVEREADY” 
No. 409 
LANTERN BATTERY 
' Gives dependability and 
| long life. Designed to fit 
many popular types of 





“EVEREADY” “COLUMBIA” 
“GRAY LABEL” 
TELEPHONE CELL No.6 
Extraordinarily long life 

. the most widely-used 
telephone dry cell in the 
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“EVEREADY” No. 1050 
INDUSTRIAL FLASHLIGHT 
BATTERY 


Delivers twice the usable 
white light of any previ- 
ous “Eveready” flashlight 
battery. Specially designed 
for heavy-duty use 


hand lanterns. 
T 
} 
| 


“EVEREADY” 
No. 950 BATTERY 


Gives you the ideal bal- 
ance of long shelf-life and 
service-life for all applica- 
tions, except extreme 





heavy-duty uses where the 
“Eveready” No. 1050 bat- 
tery is recommended, 


The terms “‘Eveready”, “‘Ignitor’’, “Columbia” 





“EVEREADY” “IGNITOR” 
DRY CELL No.6 


Outstanding recuperative 
power makes this battery 
the finest obtainable for 
ignition, radio, bells, buz- 
zers, electric games, toys, 
lanterns, etc. 





“EVEREADY” No. 1251 
INDUSTRIAL FLASHLIGHT 


Ruggedly-built case is resistant to 
shock, water, oils, greases, gasoline, 
alcohol and acids. Switch is easily 
removed and replaced by hand. Ring 
hanger in bottom cap. 





“EVEREADY” No. 7251P 
FLASHLIGHT 
Unbreakable, polyethylene lens- 
guard glows with high-visibility red 
light for added safety. Cushions 

shocks, protects head. 


“EVEREADY” No. 1259 
INDUSTRIAL FLASHLIGHT 
(APPROVED SAFETY TYPE) 
Approved by the U. S. Bureau of 
Mines and listed by Underwriters 
Laboratories, Inc. for use in explo- 
sive, gaseous atmospheres. Ring 
hanger and spare bulb in bottom cap. 


“EVEREADY” No. 8251 
FLASHLIGHT 
Automatic spotlight with removable 


bottom cap and ring hanger. Fin- 
ished in durable chrome plate. 





“Gray Label”, ‘Nine Lives’’ and 


the Cat Symbol are registered trade-marks of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
District Sales Offices : Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


IN CANADA: Union Carbide Canada Limited, Toronto 
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A simple case of logic 
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is Galvanized Conduit — ."esnurceeemsane 
at its best _ 





It’s the Sherardizing process that fortifies Sherarduct 
. a dry galvanizing process that actually alloys 
corrosion-resistant zinc to the steel wall. This is 
galvanizing at its best! 
. a. ‘ . ‘ 2. THREAD PROTECTION... coupling threads and surfaces 
Sherardizing provides 100 percent uniform zinc pro- are fully zinc protected . . . Sherarduct coupling permits 


tection over all surfaces including the hills and valleys butting of condult within the coupling. 
of every thread. This is Sherarduct . . . galvanized 

conduit at its best! 

Finally, NE’s baked-on Shera-enamel seals the zinc 

against acids and other corrosive elements. Sherarduct 

Conduit provides lifetime protection for all wiring. 


Insist on National Electric Sherarduct bye . 
- Works easily ... Fishes easily .. 


Bends without flaking. 
EVERYTHING IN WIRING POINTS TO 


National Electric Products - 


PITTSBURGH, PA. 
3 PLANTS + 8 WAREHOUSES ¢ 34 SALES OFFICES 
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Oliver Bolts have time-saving, waste-eliminating 
Speed Points for ease in assembly and salvage. 
“Thimbleye’’ and Eye Bolts are drop forged for 
maximum strength. 


Double Arming Bolts and Double Arming Eye 
Bolts are threaded full length for maximum ad- 
justment when tying together two crossarms. 








Oliver Carriage and Machine Bolts are made in 
all standard sizes. Square nuts, rolled thread. 


Oliver Guy Clamps are made in light and heavy 
types with maximum clamping surfaces and gen- 
erous space for wrench clearance. 





Oliver Bracing Materials include vertical 
agonal, alley-arm and crossarm braces. 


’ 


Oliver Guy Hooks, made from half-oval steel 
bars, afford maximum protection of guy wire. 





Underground Cable 
Racks are made in 
sizes to readily pro- 
vide for a wide va- 
riety of lengths and 
support arrange- 
ments. Hooks have 
well rounded cor- 
ners and broad 


bearing surfaces. 





‘“‘Westinghouse helps you lower production 
costs with planned lighting. When people 
see better they do better.’’ 


Mercury sources provided approximately three 
times more light than the previously used incandes- 
cent design—and last seven times longer. At a 
48-foot mounting height—the case in this plant— 
this becomes exceedingly important. 

Additionally, the ventilated luminaires help keep 
reflectors clean .. . yet protect the lamps and pro- 
vide a controlled lighting distribution system to 


Ventilated mercury high-bay fixtures cut 
maintenance...give more light at no extra cost 


The modernization need at this Pennsylvania plant: 
Better lighting with less maintenance. The answer: 
A Westinghouse Ventilated Mercury High-Bay 
lighting system. 


meet the specific application requirements. 
Planned lighting does mean economy. The seeing 
requirement dictates the lighting system and equip- 
ment to be used. 
Your Westinghouse Distributor stands ready to 
help you with your lighting problems—whether 
they involve the shop, office or parking lot. DP-so01-F 


you can Be SURE...1¢ irs 


mc, 


Westinghouse @ 
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PiyMourn 
Piasric ELcal TAPE 
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FOR FINEST OF PLASTIC TAPES 


For the neatest job, for the biggest savings in time and 
money, Plymouth Plastic Electrical Tape is your best buy 
every time! 


MORE PROTECTIVE: Seven solid mils of high 
dielectric vinyl provide 16% more dielectric and 
mechanical protection. 


MORE PRACTICAL: It saves space and gives 
more effective protection. 


MORE ECONOMICAL: Greater flexibility and 
stretch make each roll go farther. Does the work 
of both rubber and friction tape, saving time 
and money. 


Packed individually — one 66-ft. roll, %” wide in single 
pocket size metal can or the convenient 5-pack container 
with five 30-ft. rolls %” wide. 


PLYMOUTH RUBBER COMPANY, INC. 


Established in 1896. 
CANTON, MASSACHUSETTS 











You can get all these 


ELECTRICAL 
METALLIC 
TUBING 


Wherever you are, you can get all these exclu- 
sive Republic features just by calling your local 


electrical distributor. 


When you specify Republic E.M.T., you get 
the “Inch-Marked”’ feature that lets your elec- 
tricians make smooth, accurate bends easily. 
Their work is easier because they have fewer 
tools to carry around. And the ones they use 
are light. 
‘ iy 
For protection of electrical raceways, where corrosive 


conditions are extra tough, Republic “Dekoron”, the chinery in new locations, or installing new 
Plastic Coated E.M.T. is the answer. Moisture-tight ; i 
joints are easily made using threadless connectors and electrical raceways, you can do the job easier 
couplings. Joints are sealed with vinyl or plastic tape. 
This material also available in Rigid Steel Conduit. 


Whether it’s modernization, connecting ma- 


and faster with Republic products, 





"Inside Knurling” in the popular sizes (%”, %4” and 1”) Only Republic Electrical Metallic Tubing is “Inch- 
of Republic E.M.T. makes wire-pulling up to 30 per Marked®” in the popular sizes. You measure the 
cent easier. This is an exclusive feature found only in distance, not the tubing. Cuts easily with a 32-tooth 
Republic Electrical Metallic Tubing. hacksaw blade. 














Why not join the contractors who have been 
saving with Republic E.M.T. for years? On 
your next job, ask your local electrical supplier 
for Republic, the “Inch-Marked” E.M.T., and 
the Republic Calibrated Bender. 


REPUBLIC STEEL CORPORATION 
Stee! and Tubes Division 


212 E. 13 ist Street, Cleveland 8, Ohio 
GENERAL OFFICES * CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


ag: 
[REPUBLIC 


REPUBLIC “x 


ELECTRUNITE E.M.T. 


Republic E.M.T. in 1%” size is easy to bend 

with the Republic Bender. Weighs only 18 

pounds, can be carried right to the job by one 

(asses man. Electrician can use it to make saddles 

iii TUR ee 2trite 3 
sel \_ back-to-back bends and offsets. 








Smooth accurate bends and offsets are easy to make, Busy maintenance men like Republic E.M.T. because 

right where they’re needed, using the handy reference there are fewer tools to lug around the plant. No 

marks on the Republic Calibrated Bender. Easy-to- threads to cut, because Republic E.M.T. is quickly 

follow instructions are included in the Bending System, joined, using Underwriters’ Laboratories approved 
couplings and connectors, 





TOUGH conduit coupling jobs 


. 


(Type ‘‘SP’’) 


Interior thread meshes 
with conduit threading 
for rigid, tight-fitting 
connection 


are easy with 0. Z." 
Siiacouplings 


To install, simply slip over one 
conduit end, butt ends of both 
One piece malleable iron conduits, slide fitting back into 


construction facilitates position and tighten nuts, 
Bolt heads are held in place by handling during installa 


shoulder on coupling, eliminating tion 
need for second tool 


Butt the conduit ends within the 0. Z. Split Coupling 
—tighten two nuts with an ordinary open-end wrench 


and presto... you have a permanent, close-fitting, 
rigid connection. 


Drastically reduced installation costs, plus initial 
savings of as much as 50% in larger sizes, over similar 
competitive fittings, are just two of the many reasons 
why you should specify 0. Z. Split Couplings for your 
difficult conduit coupling jobs. 


Call your local 0. Z. distributor... he is ready to 
make immediate delivery from stock on sizes from %" to 5”. 





Tough 


ELECTRICAL MANUFACTURING CO., INC. 


262 BOND ST.* BROOKLYN 17,N.Y. 


CAST IRON BOXES SOLDERLESS CONNECTORS 
CABLE TERMINATORS + GROUNDING DEVICES 
"-OWER CONNECTORS . CONDUIT FITTINGS 














New Westinghouse Aluminum bus duct 





.. - LIGHT WEIGHT FOR SIMPLIFIED BUILDING DESIGN 


FLEXIBLE...MORE POWER IN LESS SPACE 


Tight building layouts and lightweight structural members cause no problem 
for planning power distribution with new Westinghouse Aluminum Bus Duct. 
Incorporating all the conveniences and design values of Westinghouse Bus Duct 
engineering, new aluminum bus duct is one-third lighter . . . permitting greater 
freedom in structural design. 

Up to 5000 amperes, Westinghouse Aluminum Bus Duct has greater current 
carrying capacity, pound for pound, than cable or conduit. It is prefabricated in 
standard sections . . . installs easily and quickly in any layout, around any ob- 
struction. It fits comfortably into elevator shafts and wireways. When exposed, 
its modern appearance blends well with interior design. 

For detailed information, write for B-6385, Westinghouse Electric Corp., 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 


J-94024 


you can 6E SURE...1F 1S 


Westinghouse 
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ONE Complete SOURCE 


for the finest in 
ELECTRICAL EQUIPMENT 


for 


HAZARDOUS LOCATIONS 


EXPLOSION-PROOF ¢ DUST-TIGHT 
VAPORTIGHT + WATER-PROOF 


Design leadership, precision manufacture and rugged 
quality are three important features that make R&S 
electrical equipment for hazardous locations, the stand- 
ard of comparison. Made of materials of outstanding 
quality, by highly skilled craftsmen, R&S electrical 
equipment is known and respected by architects, con- 
tractors, designers, engineers and maintenance men in 
all types of industries. Electrical wholesalers prefer to 
list and sell R&S equipment because these products 
create prestige, satisfy customers and promote greater 
sales. Feature for feature, item for item, there is nothing 
finer for hazardous locations than the R & S complete line. 


If you are concerned with the proper application of 
electrical equipment to eliminate dangers in your haz- 
ardous locations, let R&S help you solve any problem. 


Sales Representatives in Principal Cities 


RUSSELL & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y, 


RUSSELL & STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 











YOUR PLANT 
CAN GROW 


when you wire 
with 


ROCKGESTOS “' 





WIRE AND CABLE 


When you're building your plant, that's 
the time to install Rockbestos A.V.C. and 
you will automatically add 30 to 50% 
more current capacity for future needs. 

Get the full story on the practical ad- 
vantages of Rockbestos A.V.C. — the 


cable that gives you room to grow. 


Phone or write the nearest branch 


office for a Rockbestos Field Engineer. 
He’s a wire specialist who can save 
you time and money on your wiring 


problems. 


vc 


YPE AVA 


& 
Sacto mk 





==’ STOCKED 

COAST TO COAST 

Standard Rockbestos 

A.V.C. (N.E.C. types AVA, 

AVB, etc.) are available 

from stock for immediate 

shipment. Call or write neor- 
est branch office 


ROCKBESTOS 


NEW HAVEN &., 
NEW YORK « CLEVELAND + DETROIT » CHICAGO 


PRODUCTS CORP. 
CONNECTICUT 








PITTSBURGH « ST.LOUIS * LOS ANGELES « NEW ORLEANS 
OAKLAND, CALIFORNIA « SEATTLE 





a complete line to choose from... 


Whatever your Time Switch requirements... there's 
a SANGAMO model to answer your needs! 


Whether you need a high-quality, heavy duty time switch, a 
rugged, low-priced one, or a handsome, compact miniature 
time switch—Sangamo has a complete line of time switches 
for you to choose from. 


Sangamo Heavy Duty Time Switch—Available with synchro- 
nous motor—or combined with an Automatic Carryover which assures 
continued operation for up to 10 hours in the event of a power failure. 
Or you can get it with an Astronomic Dial which controls the switching 
schedule in accordance with sunrise and sunset and also compensates 
for progressive changes in the seasons. 


Unfailing on-off control...can take rough handling... doesn’t need 
constant attention ... 450 r. p. m., low-speed, maintenance-free, hyster- 
esis motor...long-life silver contacts and bronze bearings at the 
points of greatest wear. 


“Precision in Miniature” 
Type SR 


Compact... single-throw... 
single-pole...15 amperes rating 
... attractive...adaptable to 
switchbox mounting. 


Interval-Type Timers 


Ideal for attic, window and 
Rated at 30 amperes... install it and forget it... same ventilating fans, unit heaters 
low-speed motor as the heavy duty model... silver and air conditioning control... 
contacts... bronze bearings... easy to install... anyone Type T for wired-in construc- 
can operate it... wiring room in one-half the case... tion... Type TJ for portable 


Yn" to %"’ multiple knockouts. convenience. 


Only Sangamo Time Switches Have Famous Sangamo Quality... Give Famous Sangamo Performance! 


GADD 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD. ILLINOIS 





Each Spang Representative and his sales personnel 
throughout the nation now carry this new type conduit 
display box to present top-quality Spang Conduit. 


® 





presents 


the Case of the Quality Conduit 


Here they are . Spang’s “Big Three” . . . sSPANGLEAM 
EMT, Spang Black and Spang Galvanized (Hot Dipped)! 
The top-quality conduit designed to help you do a 
quality job . . . and to give years and years of quality 
service in every type installation! 


Why is Spang so proud of its conduit? Here’s why— 


QUALITY-MANUFACTURED.., Only the highest quality 
steel is selected for Spang Conduit, and it is formed 
under exact heat conditions with close metallurgical 


controls rigidly adhered to. 


QUALITY-TESTED... Spang Conduit is constantly in- 
spected throughout manufacture, and every piece of 
conduit is doubly tested and inspected before delivery. 


. FOR QUALITY INSTALLATIONS. Spang Conduit is easier 
to cut, thread, bend and weld, saving you valuable time 
and money on all your conduit installations. 


Take your choice of the “Big Three” . . . Spang Black, 
Spang Galvanized (Hot Dipped) or spanGLEAM EMT 
but be sure to specify Spang. Your Spang Distributor 
carries the complete Spang Conduit line. 


SPANG-CHALFANT 


50AN5” 
CONDUIT / 


Division of The National Supply Company 
GENERAL SALES OFFICE 
TWO GATEWAY CENTER, PITTSBURGH, PA 
District Offices and Sales Representatives 
in Principal Cities 
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FARADAY. 


thn Eublomy of Quality 


Ancy 1875 


Electrical Signals and Systems 


UNIPACT SIGNALS- Need one—or a series of 
bells, chimes, buzzers or horns? You can 
have your choice, because these various 
types of signals are interchangeable; no 
new wiring is needed. UNI-PACT Signals 
meet noise level requirements with tailor- 
made results. 


FARADAY CLOCKS. Can be furnished for 
remote control by master units, or for di- 
rect-operating installations. FARADAY 
models, with exclusive plug-in feature, are 
supplied for surface, double-dial or flush 
mounting, in 10, 12 and 15 inch sizes. 
Easy-to-read dials are white, with bold 
Arabic numerals. 


FARADAY FIRE ALARM SYSTEMS. FARADAY 
Fire Alarms provide extra protection. A 
wide variety of systems to meet all fire 
warning requirements. Models available 
for surface or semi-flush installations. 
FARADAY is known for dependability 
throughout the industry. 


FARADAY PHONACALL STATION CONTROL 
UNIT. Features complete volume con- 
trol, for both talking and listening. 
Push-button control. Equipped with 
both audible and visual signal. Com- 
pact design. Uses minimum desk space. 
Distinctive, durable, hammer-tone 
gray finish. 


CONSULT YOUR ELECTRICAL WHOLESALER FOR COMPLETE DETAILS 
HOLTZER - CABOT — FARADAY —STANLEY & PATTERSON 


Consolidated by: 


SPERTL FARADAY TNC. aopian, mice. 


SPERTI FARADAY OF CANADA, LTD., MONTREAL, QUEBEC 


BELLS - CLOCKS 
BUZZERS + HORNS 
CHIMES 
VISUAL AND AUDIBLE 
PAGING DEVICES 
AND SYSTEMS 





«= FIFTY YEARS — 
of 
Saving Time 


FOR CONTRACTORS 


With Products Designed 
To Do 


Better Jobs 
Quicker 


STEEL CITY’S HAS BEEN THE STEEL CITY 


Complete Line of RECORD CABLE and CONDUIT 
ELECTRICAL BOXES ilies tl te 
of FITTINGS* 


and COVERS* 


that has kept pace with changing ea ea 
iasinniadan ia only enables ~ knowledge of their individual 
tricians to do better jobs but... needs, meeting their requirements 
easy-to-remove knockouts . . . brack- . most satisfactorily. The high quality 
ets, ears and nailholes for most con- 
venient mounting . . . clamps 

widing free acce n Ositive : ; : 
ial es = a : duction lines and before packing 


are designed from a_ thorough 


material of which they are made, 
plus careful inspection along pro- 


to prevent falling out during tran- eliminates loss of installation time 
sit, all combine to save installation due to imperfect fittings reaching 
time. the job. 


STEEL CITY-KINDORF 
Channel, Clamps, Hangers and Concrete Inserts for Supporting 
Conduit, Lighting Fixtures and Electrical Equipment 


—have been designed from a thorough understanding of their requirements 
and to enable electricians to make conduit installations—from 
the simplest to the most complex—at a saving of time 


*Underwriters Approved 


For Better Jobs Quicker - Specify STEEL CITY 
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__ ~ __.. Insulated Throat Connector’ for E.M.T. 


meets NEC requirements for protecting cable 

sheath or wire insulation against damage (THINWALL) 
from burred or unevenly cut conduit. Sizes 

Vo to 2 inches 


A bright blue, factory-inserted insulating liner com- sulating bushing needed. Installs just like a conventional 


pletely covers the area inside the connector throat 
and provides a rounded, burr-free passage for wiring. 
The liner is extremely tough with a smooth, resilient 
surface ... unaffected by common acids, solvents, mois- 
ture, and fumes. A lip protrudes slightly beyond the 
connector body forming a tell-tale bright blue ring — 
similar to&other T&B “blue” fittings} visual assurance 
for an inspector that the connection is insulated. 
There’s no other fitting comparable to T&B’s new 
Insulated Throat E.M.T. Connector! No separate in- 


*Patent Applied For 





LOOK FOR THIS SIGN — 


connector. Same wrench size fits both body and gland 
hexes. 

And it’s up to 50% longer than conventional connec- 
tors! The extra-deep body provides a much greater area 
of firm, rigid support vor the tubing. Conduit has to 
line up properly. Runs are straighter. Steel body, gland, 
ring and locknut are your assurance of uniform strength 
and dimensional accuracy. A free sample and descrip- 
tive literature will be sent to you with no obligation. 
Write to T&B today. 


IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


fata laaiay the complete line of T&B fittings for conductors and raceways is sold only by 
, recognized electrical wholesalers. It’s our way of assuring you the service and 
savings of a friendly local source. Call him for all your electrical needs. T-420 


THE THOMAS & BETTS CO. 


INCORPORATED 
34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 


MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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“This new packaging plan for 
Westinghouse Breakers sure makes my job easier’’ 


“It saves buying time. I can get immediate delivery 
of enclosed circuit breakers. And it speeds installa- 
tion—eliminates taking the breaker out of the enclo- 
sure in order to mount the enclosure, run conduit 


and pull in cable.” 

Westinghouse is now packaging enclosures and 
breakers sepacately. This enables Westinghouse Dis- 
tributors to offer you a complete line of AB-I Circuit 
Breakers—to meet any application by merely match- 
ing the right breaker frame and rating with the right 


NEMA enclosure. Separate packaging adds flexibility 
—prevents damage to AB-I’s at the job site before 
installation—makes the whole job easier. 

Now, more than ever, your best protection buy 
is AB-I. For rugged, reliable Westinghouse AB-I 
Circuit Breakers are tops in both performance and 
convenience. For more facts, see your Westinghouse 
Distributor or write for B-5456, Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, 
Pennsylvania. J-30171 


you can 6 SURE...1F ns Westinghouse 

















LOOK FOR THIS TRADE MARK... . . . STAMPED ON ALL WAGNER FITTINGS 


trom molten metal to finished fittings 


e«efo user SATISFACTION 


Here is the complete line of E.M.T. fittings— 
all styles—Compression Type- Set Screw Type 
and BM Indenter. Every operatioon based on 
laboratory precision coupled with the benefits 
of mass production. 


WAGNER MALLEABLE PRODUCTS C0. 


222 West Adams Street, Chicago 6, Ill. 
Foundry and Factory, Decatur 60, Ill. 
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ALL OVER THE COUNTRY, progressive electrical contractors are using Wiremold’s 
BIG 4 — best way to wire most buildings and the only way to wire many buildings. 
Write today for full information — see how the BIG 4 will build better business for YOU! 


WikicMoup 
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Westinghouse Distribution Panelboards 
feature screw driver convertibility 


Here’s a product flexibility story 
that spells out this benefit 

to management: quick 
production change-overs. 


Westinghouse Convertible Distribution Panel- 
boards have designed-in flexibility to easily 
accommodate the change-overs modern industry 
is continually making in its production lines. 

Circuit rearrangement—to meet load shifts or 
expanding power requirements—can be made 
quickly and economically. 


Type CDP panelboard, above, is an example of 
how Westinghouse designs flexibility into an 
electrical system to meet load shifts. Its converti- 
bility feature means that one or more breakers 
can be replaced with larger or smaller ones to 
match circuit protection specifically to a plant’s 
changing production facilities. 

And this conversion can be made with a screw 
driver—due to the pre-tapped busbars, back pan 
and other standardized parts. DP-$004-D 


Type CDP—designed for flexibility in rearranging cir- 
cuits to changing load conditions. You can change 
over branch circuits quickly and easily with this 
panelboard. Buses and back pan are drilled and tapped 
to accommodate any breaker from 15 to 600 amperes. 


you can BE SURE...16 its 


Westinghouse 








entrance to ground 


ALL THREE 


engineered for easy installation 


IVER 


... packed with user advantages: 


DUAL-GRIP ENTRANCE HEADS 
Built-in connector clamp saves you 

time and money. No special fittings needed 
for EMT ...no threads to cut on rigid 
conduit. Complete range of sizes: 4”, 34” 


114”, 14’, oe 
NEW ENTRANCE ELBOWS 


.. with the same built-in quality that has 
made Weaver heads and ground clamps so 
popular with contractors. Now you can have 
Weaver from entrance to ground! 


SURE-SAFETY GROUND CLAMPS 

The only complete line of bronze clamps 

for 4” to 4” pipe. Swinging tops for 

quick installation. 

The complete Weaver Service Entrance 
Line is stocked by your local WESCO 
BRANCH. Call on them for Weaver 


connectors and ground rods, too! 


OO as AWA 


Samples are available for testing 
Write today...and specify exact items 
desired (include size 


J. A. WEAVER 2110 HOWARD ST. ST. LOUIS 6, MO. 


CEntral 1- 0881 
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WHY 
YOUNGSTOWN BUCKEYE 
CONDUIT IS BETTER 


Youngstown is the one 
manufacturer who makes 
rigid steel conduit from 
ore to finished product. 
Ths enables Youngs- 
town to control the com- 
plete manufacturing pro- 
cess—your insurance 
that each length of 
“Buckeye” is made of 
top-grade steel. 


@On the job, electricians save 
time working with Youngstown 


f a ae aw ? Al  ) Buckeye rigid steel conduit. 
| [ That’s b th 
hei LD LE IONS = DNS Pts et yee amas ‘enue. 
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Whether threaded mechanically 
or by hand, Youngstown Buck- 
eye assures you of clean, grip- 
YOUNGSTOWN ping threads, tight joints and 


VW 4 perfect protection for wiring. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY cerion Riics tnd Voloy Stee 


General Offices: Youngstown, Ohio - Export Office: 500 Fifth Avenue, New York 36, N. Y. 


SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OTL COUNTRY TUBULAR GOODS - CONDUIT 
AND EMT - MECHANICAL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - BAR SHAPES - WIRE - 
HOT ROLLED RODS - COKE TIN PLATE - ELECTROLYTIC. TIN PLATE - RAILROAD TRACK SPIKES 














Wiring Devices 


Wire and Cable 





Signal 
Systems 


All Types of Tape 


Electronic 
Tubes 








Water Coolers 








Conduit Desk Bracket Fans 














As Near As Your Phone... 
Over 18,000 Electrical Items 


The chips are down. You need lamps 
(or tape, or power tools, or conduit). You 
name it. 

[he Wesco man at the end of your phone 
is waiting for your call. From one, convenient 
location he'll deliver the quality apparatus 
and supplies you need to do the job. If you’re 
stuck with a tough problem, Wesco has spe- 
cially trained people to solve it. If you’re 
facing a seemingly unbeatable deadline, 
Wesco specializes in meeting target dates 
ahead of schedule. 


All 115 Wesco Branches carry their own 
local stocks of apparatus and supplies—mak- 
ing available to you the names you know 
best in electrical products . . . all from ONE 
responsible source of supply. 


Whether you’re in on modernization or 
new construction, keep your local Wesco man 
in mind. Quality apparatus and supplies, de- 
livered where you want them, when you 


want them, are his special cup of tea. 
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Call the Wesco Branch nearest you for Everything Electrical 


ARIZONA TEL. NO. MISSISSIPPI TEL. NO. VERMONT 
Phoenix Alpine 4-9276 Jackson vesse ae Burlington 


ARKANSAS MISSOURI VIRGINIA 
Little ower 2-5154 St. Louis Central 4838 Norfolk 


Richmond 
CALIFORNIA a vais a Roanoke 
Fresno 5091 a 3374 WASHINGTON 
Long Beach . -4861 un wee 2 Seattle Elliott 7001 
Los Angeles Madison 9-4161 NEBRASKA Spokane ...Empire 3371 
outens ae > Omaha Harney 8700 Tacoma ... || Bdway 8417 
Sacramento silber O62 7 
San Francisco ..Underhill 1-505! NEW HAMPSHIRE ene... sigs 


CONNECTICUT Manchester. oe WEST VIRGINIA 
Hartford Jackson 2-9203 NEW JERSEY os ; ; 4-6311 
New Haven Sp. 7-3601 Newark Mitchell 2-345 DT astervecee a 


Trenton , Owen 5-542 WISCONSIN 
DELAWARE NEW MEXICO Green Bay Hemlock 4 3751 
Wilmington 9611 Albuaueraue i Madison ....... -4868 
—" ; : Milwaukee .......Bdway é 1800 

DISTRICT OF COLUMBIA NEW YORK 
Washington National 8-9700 Albany ‘ ; 8g 

Hempstead Olympia 8 
ae eed ‘ 1431 Johnson City 9-15 
Mi. * . Long Island City Stillwell 6-7 
ae 3 42 Newburgh 
Tampa .. 2-4 271 


Rochester Genesee 3880 
GEORGIA Syracuse .... : 4-3331 


Albany Hemlock 2- Utica ' beesd : aniis 
Atlanta Atwood Watertown . vedee. Se 


Sevennen NORTH CAROLINA 
IDAHO Charlotte 
Boise . 2-35 Greensboro ie ieee ae 
3. 

INDIANA Raleigh . 4841 
Evansville . 5-7276 NORTH DAKOTA 
Ft. Wayne Anthony 3421 Fargo .... .. 2-4446 
Hammond Russell 9400 

: A OHIO 
ae Melrose sa Cincinnati ....Capitol 1300 
congress tod les Cleveland . ...- Tower 1-5660 
ILLINOIS Columbus a .Main 5571 
Chicago . Taylor 9-5000 Dayton ; Michigan 0331 
Danville : 1901 Toledo . Adams 6184 


Peoria .... -5456 
Rockford .. ‘ coco See OKLAHOMA 


Oklahoma City Central 2-7101 
IOWA Tulsa 
Davenport . -9966 
Des Moines -0244 er wear i 
Sioux City ... “7634 P ortland Capitol 9851 
Waterloo .........Adams 4-4679 pekenp na . saint : 

PENNSYLVANI 

— a 8215 Allentown Hemlock 4-5105 
Wichita . orest 215 Erie ae! _ 48191 
KENTUCKY Johnstown -. 8-1293 


Paducah 2753 Philadelphia .....Walnut 2-8950 
: Pittsburgh .. Alleghany 1-5500 
LOUISIANA Reading ... 6-72 
Baton Rouge -0490 DD <cvccentuawe 
New Orleans Tulane 5411 
Shreveport aa sack -0583 
ee RHODE ISLAND 
— - Providence Gaspee 1-6484 
ugusta 44 
io . 6487 SOUTH CAROLINA 
Columbia 
MARYLAND Greenville 
Baltimore .....Longwood 6-4400 


TENNESSEE 
MASSACHUSETTS Memphis 


Boston Copley 7-3100 Knoxville ... 
Springfield . . 4-3101 
Worcester ... 5641 TEXAS 


Amarillo .... .. 2-6536 
MICHIGAN 


Beaumont ; . 4-8635 TCe 
Detroit . F Tyler 8-9000 Corpus Christi eT ll ny A 
Flint Cedar 4-8623 Dallas .. ... Randolph 2401 | 
Grand R:z apids . 4664 Fort Worth FO 5611 } , 
Lansing .... pire -8461 Houston ..Capital 7272 BUYER'S 

Lubbock — ... 3-0425 

— Melrose 2-2625 San Antonio ..,..Garfield 9271 GL 4 Mt 
Minneapolis Lincoln 7001 UTAH ‘ 
St. Paul Capitol 4-7441 Salt Lake City ..........22-2441 








Westinghouse Pectric Supply Co 


Box 25, Wall Street Station 
New York 5, N. Y. 


Please send my copy of the Autumn, 1954, Wesco Buyers’ Guide. 


Westinghouse Electric Supply Co. 





Practical 


Methods 


Magnets Position Assembly Components 


PRODUCTION 


The use of magnets to position 
center hubs during fan assembly is 
proving to be a valuable time saver in 
production operations at the American 
Blower Corporation in Dearborn, 
Mich. 

Welding the vane assembly on fans 
up to 7 feet in diameter may produce a 


i“ ‘242 


No clamps are needed. 


very unbalanced fan if there is any 
movement of parts during the opera- 
tion. American Blower engineers 
studied the problem and found that 
the solution lay in rigid positioning of 
the vane hub. Their jig and fixture 
men tackled the problem and came up 
with the idea of using permanent 
magnets as a holding device. 


ae” 


Fan vanes can now be welded to hub and ring without 


danger of shifting and possible fan unbalance. 


They mounted a 16-in. circular steel 
plate at the center of crossed I-beams 
which support the fan ring during 
welding. The plate was drilled to 
accommodate 58 permanent magnets, 
each 11/16-in. in diameter, The mag- 
nets, manufactured by the Carboloy 
Dept. of General Electric Co. of the 
highest energy material commercially 
available, were installed in these open- 
ings and insulated from the plate 
by thinwall aluminum tubing and 
washers. 

Now this center plate holds the 
vane hub rigidly while blades are 
welded in between hub and outer 
ring, The fixture takes work up to 
824-in. in diameter without any move- 
ment in vane blades, hub or outer 
ring. Net result: saving in overall 
assembly time and a substantial con- 
tribution to accuracy of assembly 
operations. 

The technique of using both per- 
aanent and electro-magnets as simple 
holding devices for assembly and some 
machining (particularly grinding, 
etc.) operations is becoming an estab- 
lished practice in industry. Chances 
are that a thorough check of your own 
specific operations might uncover 
some applications where this method 
would prove economical. 


Motors and Conveyors 
Boost Supermarket 
Efficiency 


Thanks to a suggestion from Fried- 
man Electric of Boston, the Star Mar- 


ket unit located on Mount Auburn 
Street in Cambridge, Mass., has been 
able to conserve some useful space, 
eliminate confusion, and utilize their 
available manpower to better advan- 
tage. The suggestion pertained to a 
normally insignificant detail, but when 
a supermarket grows to the point 
where a thousand customers are being 
served simultaneously (see Total Elec- 
trical Modernization, EC&M, Aug. 
1954), even an “insignificant” de- 
tail can become a time-, space-, and 
personnel-consuming chore. Such was 
the case at the mammoth Star food 
center when customers returned their 
empty carbonated-beverage bottles for 
refund, for this “detail” called for the 
full-time attention of several employees 
to place bottles in cases, shift cases to 
the shipping room, then bring other 
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6 sizes: 
%" to 6"— 
4-wheel cutters 
to 4” 


BOTTLE CONVEYOR entrance is located 
directly behind refund desk on main floor 
of supermarket, recessed into paneled 
wall. Edge-lighted sign above counter 
notifies customers of counter location 
Conveyor eliminates piled bottles, keeps 
premises constantly neat, reduces confu 
sion and labor. 


Bottle return “ 
and refund f IL 
counter 

\ A 8 


] LL} Bottle elevotor 


- 
rh) 
ab 
r 


' 





ess 
Belt conveyor 


Cut more conduit with less JUDICIOUS use of motors and conveyors 


conserves manpower and space, elimin- 


work with = | Sib | ates confusion and promotes orderliness 
: 


in 1000-customer supermarket where 


5 é : Tubing Cutter empty bottles are transferred from re- 
Once you’ve put a Rif@aib> Cutter on a piece wlth ile. Ghat anne fund counter to shipping room automati 


of conduit and seen how easily and cleanly it cuts, any tubing cally. 

rolls through the metal, you won’t want any or thin wali = 
other kind. Smartly balanced for easy action. : conduit empty cases back to the receiving 
Tracks perfectly — and special malleable hous- | Bee ae 
ing, guaranteed warp-proof, keeps it that Now this routine has been elimin- 
way. High alloy thin-blade or heavy-duty ated through the use of several frac- 
cutter wheels, practically no burr. For fast | tional-horsepower motors, a compact 
cutting with least effort, ask your Supply 3 sizes for 4’ bottle elevator, an endless-belt con- 
House for a RIFAID. to 24" tubing | veyor, and a rotating tub in which 
bottles are temporarily stored in the 
basement. As indicated in the accom- 
panying sketch, bottles are now re- 
turned to the refund counter (A) and 
are immediately placed on descending 
cradles (B), being lowered by this 
motor-driven elevator until they are 
dumped against a deflecting shield (C) 
which shunts them on to a motorized 
belt conveyor (D) moving through 
the shaft wall to the shipping depart- 
ment. As the bottles drop from the end 
of the conveyor, they are deposited in 
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For Better Production, Performance 
and Profits...Specify Moloney 


The superior engineering and fabrication inherent in Moloney Transformers offer you 
four points of foremost importance to your continuous production picture. .. efficient 


operation . . . location flexibility . . . low maintenance cost . . . quiet operation. 


Moloney Transformers are designed for the job and built to stay on the job, to provide 
an uninterrupted flow of power under all operating conditions. 

Gain better performance and greater reliability with less maintenance by specifying 
Moloney, the mark of quality for over 50 years. 


&: 


Askarel Load 
Center 
Transformers 





Totally Enclosed 
Class H and 
Ventilated Class 
B Dry Type 
Transformers 











‘\ 


“ Gha 


Class B Dry 
Type Load 
Center 
Transformers 


Nitrogen 
Sealed Class H 
Dry Type Load 
> Center 
Transformers 


Manufacturers of Power Transformers «+ Distribution Transformers « Step Voltage Regulators 


Regulating Transformers + Load Ratio Control Transformers + Unit Substations « Network 


Transformers * Constant Current Transformers * Capacitors + Transformers for Electronics 


MOLONEY ELECTRIC COMPANY 


SALES OFFICES IN ALL PRINCIPAL CITIES e FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 
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A 
@ 
DOSSON 'F’” 


SPLIT BOLT 
CONNECTOR 





taps, dead-ends, service 
entrances, motor leads, junction 
boxes, ground wire-to-neutral 
connections 


Fabricated from high strength 
alloys, all component parts of the 
new Dosson “F’’ Connector are cold 
formed, insuring consistent uniform- 
ity and high quality. Can be used 
economically over and over again! 


Why It’s Your Best Bet: 


@ high clamping pressure insures tight 
contact 

@ maximum tightening force: high 
translation of tightening torque 

@ connector alloys possess greater 
physical properties than average 
steels 

@ longer bearing pressure bars avoid 
conductor crushing, load 
concentration 

@ smooth edges can’t cut lineman’s 
gloves, nick conductors 

@ withstands high overload, vibration, 
corrosion 


FREE SAMPLE 
upon request. 
Write today! 


IN STOCK FOR 
IMMEDIATE 
DELIVERY 


DOSSERT REPRESENTATIVES IN PRINCIPAL CITIES 


MFG. CORP. 


249 HURON STREET, BROOKLYN 22.N. Y 


4 





a large tub that can easily be revolved 
by an attendant as the need arises. Since 
employees in this department are con- 
stantly present, performing other 
assignments, moving the tub when 
necessary imposes no great labor 
burden upon the staff. Then, when the 
tub is filled, bottles are shifted to 
empty cases in brief concentrated- 
effort periods, thereby contributing to 
the overall efficiency of the operations. 


Electrical Contractor 
Lights Huge Fish Bowls 


INSTALLATION 

Electrical contractors frequently pop 
up in unexpected spots with unexpected 
assignments, as evidenced by the re- 
cent activities of Fischbach & Moore 
at Marineland, Calif. There they were 
working on a mammoth new Pacific 
Oceanarium (basically modeled after 
the famous Marine Studios in Florida), 


Leent Fiatues 


Puen Seen Smee, Valeo 


, 


Ly) 
THREADED STUDS, three per lighting 
fixture, were welded by guns to tank 
shells without necessity for drilling, tap- 
ping and gasketing holes. Channels were 
then bolted to studs and wired for opera- 
tion by groups. Lamps are 4-foot 40-watt 
tluorescents 
installing pumps, electric heaters, 
lighting, wiring and controls related 
to two huge fish tanks, a 1,50(-seat 
viewing amphitheater, adjacent shops, 
a restaurant, bar and swank hotel for 
visitors to this new venture on the 
rugged Catalina Channel. Some idea 
of the project’s size is suggested by 
the fact that the two main tanks are 


ir 


LIGHTING FIXTURE over Oceanarium viewing port is held in place by three 
stainless steel studs applied directly to exterior of fish tanks by means of welding 


guns. 


Window frames were secured by stud bolts attached to the shells. 


LUMINAIRE REFLECTORS were attached to lighting channels after units were 


wired and lamped. Windows, 358 in all, are at three viewing levels, the lower 
ones located 20 feet below the water’s surface. 
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FOR INCREASED LOAD REQUIREMENTS...PAPER INSULATED 


CABLE WITH TELLURIUM ALLOY 


Tellurium Alloy 
Lead Sheath 


eine é 


Compact sector conductors 


Metallized paper tape 


intercalated paper and bronze 
tape belting 


Some of the specially-developed testing equipment with which Roebling maintains quality contro! 


Wood pulp paper, 
oil impregnated 


Perforated copper tapes over 
each conductor, insulation 


Saturated paper fillers 





aa: —my ree 


of the production of Tellurium Alloy Lead Sheath. #1 Temperature control ovens for creep test of 
strips cut from tellurium alloy lead cable sheathing..#2 Temperature control oven for bending 


fatigue test of full cable section. 


YOU'LL REALLY solve power cable headaches with 
Roebling Paper Insulated Cable with the new Tellurium 
Alloy Lead Sheath*, a Roebling exclusive. Here are 
some of its outstanding advantages: 


1—Tellurium Alloy Lead Sheathed Cable has a lower 
long-time creep rate; 

2—Extra high fatigue resistance; 

3—High bursting strength; 

4—Exceptional stability under heat application as in 
duct splicing and wiping; 


(2) ROEBLING 


5—Abolishes need for frequent stop joints or reinforced 
lead sheath; 

6—Doesn’t require generous expansion bends or large 
manholes; 

7—Heat application in splicing leaves its desirable prop- 
erties unimpaired. 
WRITE US FOR FULL DATA. John A. Roebling’s 

Sons Corporation, Dept. 797, Trenton 2, N. J. 


(FI 


SUBSIDIARY OF THE COLORADO FUEL AND IRON CORPORATION 





BRANCHES: ATLANTA, 934 AVON AVE. © GOSTON, S! SLEEPER ST. & S PITTSBURGH ST. ¢ CHICAGO, 5525 W. ROOSEVELT RD. + CINCINNATI, 3263 


FREOONIA AVE. «+ 


SBivod.+ LOS ANGELES, 5340 E. HARBOR ST.+ NEW YORK, 19 RECTOR ST. + 
ROOM 239, HENRY W. OLIVER BLOG. ¢ ROCHESTER, 1 FLINT ST. « 


CLEVELAND, 13225 LAKEWOOD HGTS. BLVD. « COENVER, 4801 JACKSON ST. + CETROIT, 91S FISHER BLOG. 
COESSA, TEXAS, 1920 E. 2ND ST. + 


* MOUSTON, 6216 NAVIGATION 
PHILADELPHIA, 230 VINE ST. + PITTSBURGH, 


ST. LOUIS, 3001 DELMAR BLVD. + SALT LAKE CITY, £26 W. GTH SOUTH STREET + SAN 


FRANCISCO, 1740 17TH ST.+ SEATTLE, 900 1ST AVE. BS.+ TULSA, 321 N. CHEYENNE ST. + EXPORT SALES OFFICE, TRENTON 2, W. J. 
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OMPLETE 


THE ONLY © 


WIRE-PULLING 
POWER 


TOOL 


without 
brackets 
65 Ibs. 


ONLY ONE SETUP 
IS NEEDED! 


PUSHES 45 Ft. of fish tape per min. 
PUSHES around five 90° bends. 
STOPS automatically if obstructed. 
PUSHES 175 Ft. of 060” x 4” usable highest 

quality tape. 
MAY BE USED in any position. 
INDICATOR shows how many feet of tape is 

pushed into conduit. 

xx* re 
PULLS 17 Ft. per minute, full load. 
PULLS 1200 Lbs. (equals pull of 8 men). 
PULLS wire in 94” to 2” conduit. 
OPERATES on 115 Volt AC or DC Current. 
RUGGED, Heavy Duty Construction. 
x* * 

SAFE! The fish tape is always in the conduit 
or in the tool . . never free to come in con- 
tact with moving machinery, bus bars, live 
wires, etc. 
AVANABLE 


THRU Your 
NEAREST 


Genero! Olectric Supply Co. 
Greybeor Uectric Co. 
Westinghouse Hlectric Supply Co. 


ARTH 


CORPORATION 


12632 BROOKPARK 80., CLEVELAND 29, O. 


The 


22 teet deep, hold 600,000 and 500,000 
gallons of water respectively, contain 
approximately 5000 fish and sea mam- 
mals at present, and are surrounded 
by three bands of continuous windows 
(358 in all) at three viewing levels 
below the water surface. 

Since water pressures against the 
understandably great, 
port two 
special §th-inch glass, 
held by stainless steel frames secured 


windows are 


each viewing consists of 


thicknesses of 


to the tank shells by stud welding guns. 
Welding guns were also used by Fisch- 
bach & Moore to support fluorescent 
lighting fixtures above each window, 
three threaded 
being support each 4-floor 
single-lamp luminaire. With these 
studs, it was possible to attach the 
lighting channels directly to the outer 
surfaces of the tanks without drilling 
and tapping holes in the steel shells, 
and the procedure greatly speeded this 


34-by-}-inch studs 


used to 


installation routine, 


Flat Raceways Used for 
Elevator Modernization 


INSTALLATION 


When the 20-story Standard Build- 
ing in Cleveland, Ohio, recently mod- 
ernized its ten elevators, considerable 
additional control wiring was installed 
between junction boxes located beneath 
and above the cages supporting the 
passenger-carrying cabs. These junc- 
tion boxes were located near the mid- 
points of the cages, so it was neces- 
sary to carry the control wiring out 
past the sides of the various cabs, then 
up the outside of the 
these junction boxes, flexible conduit 
radiates to carry control wiring to the 
panels and devices in the system. 


From 


cages. 


ate £5 


” m 


FLAT METAL RACEWAYS, compact in 
dimensions, rigid, easy to cut and fast 
to install, were selected to carry control 
wiring around the outside of elevator 
cages when the ten passenger cars of 
Cleveland’s Standard Building were re 
cently modernized. 


Since it was desirable to keep dimen- 
sions of wireways as small as possible, 
yet have raceways with rigidity and 
mechanical protection for the circuits, 
all-steel Surfaceduct 
the purpose. This medium 
and fast <o install, the desired rigidity 
was obtained and reduced clearances 
were secured due to the flatness of the 
wireway cross-section. On the ten cabs 
a total of 250 feet of duct was used, 
according to electrical foreman Gene 
the installa 


was selected for 
was eas) 


Gunsten who supervised 


tion for the elevator division of 


Westinghouse. 


CABLE BURYING PLOW on Caterpillar D6 tractor plus reel sled permits two men 


to bury a mile or more of counterpoise 
pany’s transmission lines. 


and a modified subsoiler tooth so cable could be fed into ground. 


raises and lowers bar. Two reels with 
sled which is dragged behind tractor. 
cable burying tooth. 


cable per day along Boston Edison Com- 


Standard tractor tool bar was equipped with sheaves 


A lifting boom 
about one mile of cable are mounted on 


Sled also covers and smooths cut made by 
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On November Ist 
our printer will deliver 


to us a new and larger 


edition of a cataloguing 


of our complete line of 
P&S Turnlok’and Polarized 


plugs and receptacles. 


Would you like to recetve a COPY? (ne cnerge ot course) 


THE FORM BELOW IS FOR YOUR CONVENIENCE 


PASS & SEYMOUR, INC. SYRACUSE 9, N. Y. 


Y Please send your new catalog of P&S Turnlok and 
es Polarized plugs and receptacles (no charge, of course). 


Please Print 
NAME 
FIRM 
ADDRESS 
CITY 


BUSINESS 


PASS & SEYMOUR, INC. SYRACUSE, N. Y. 


OFFICES: 71 Murray St., New York 7,N.Y. + 1229 W. Washington Blvd., Chicago 7, Ill. 


In Canada: Renfrew Electric & Refrigerator Co., Ltd., Renfrew, Ont. 
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Kennecott is throwing 
121,040,000 punches 
into your fight for 
adequate home 
wiring! 





The advertisement on the opposite page 
means real money to you... money from 
increased wiring and re-wiring business! 
You'll note that it’s an advertisement by 
Kennecott, and it tells homeowners about 
one of the many discomforts of living in a 
home that’s inadequately wired. 


This is but a single advertisement in a com- 
plete campaign of ads now appearing in 
the pages of The Saturday Evening Post 
and This Week magazines. Totaling more 
than 121,040,000 messages, this great drive 
for adequate home wiring is hammering 


home to the homeowner the inconveniences 
and dangers of weak, undersized, over- 
loaded household wiring. 


FREE ... Your Own Local Promotion Ma- 
terial! Send for your copies of brand-new 
booklet, “The ABC of Home Wiring”. Also 


free newspaper mat ads, reprints, posters. 


FREE ... New, Handy Check Chart! Ask 
for large-size wall chart showing at a glance 
typical loads and circuits for home wiring. 


WRITE Kennecott Copper Corporation, 
161 East 42nd Street, New York 17, N. Y. 
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WONDERFUL | 


Her coffee-maker 
no longer rung 
5 minutes late ! 


What was the trouble before ? 


She couldn't blame her brand-new coffee- 
maker for working so slowly. The real villain 
was her outdated household wiring! Weak 
wires... small wires. Wires that couldn't carry 
full loads of electricity. Until she did some- 
thing about it, this lady had no end of trouble 
with the electrical system of her home! 


Her lights dimmed whenever she turned 
on an appliance. Her TV picture had a habit 
of shrinking in size. Her fuses or circuit 
breakers kept blowing or tripping too often. 


{f your own house is 10 or more years old, 
the odds are 4 to | that you, too, have these 
same electrical annoyances. You're not get- 
ting the most out of any of your appliances. 
What's worse, you're losing money in cur- 
rent wasted by undersized, overheated wires. 

Even a home that’s fully wired today may 
face electrical starvation tomorrow. One new 
appliance —like a room air conditioner or a 
laundry ironer — may overload your wiring! 

Why not do what this lady did? Call an 


electrical contractor or your public utility. 
Learn how easy it can be, how little it can 
cost, to modernize your home electrically! 


Get FREE booklet! 

“The ABC of Home Wiring” tells all about 
your home wiring — and how you can make it 
serve you better. It’s easy to read, fully illus- 
trated, and will be sent to you free of cost. 
For your copy, write now to Kennecott 
Copper Corporation, Dept. S7, Box 238, 
New York 46, N. Y. 


Published for your information by Kennecott 


COPPER CORPORATION 


Fabricating Subsidiaries: CHASE BRASS & COPPER CO., KENNECOTT WIRE & CABLE CO. 
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Motor Shops 


Rotating Card Rack Cuts Job Costing Time 


The chore of entering costs on motor 
job tickets com- 
plicated or simple as individual shop 


repair can be as 
procedures permit. Generally speaking, 
motor shop operators are beginning to 
streamline their paper work as much 


as possible to whittle down overhead. 
Every time-saving feature economically 
feasible is being adapted to achieve 
this goal. 

A rotating card rack falls in this 
category at the motor repair depart- 


ROTATING RACK is loaded with job cards by shcp foreman Henry Schulz after 
he gives them a thorough check. He need not move from his desk. 





COSTING CLERK TURNS rack and picks job cards to enter employees’ time from 
stamped time slips on desk. She also can be seated at desk during card transfer 
between the two offices. 
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ment of the Miller-Seldon Electric 
Company in Detroit. It is constructed 
of 12 vertical racks (each 5 in. wide 
and 39 in. high) mounted on two 
“wheels” which rotate around a ver- 
tical axis. Each rack has 25 slanted 
“pockets” for job cards. The assembled 
unit is mounted in the partition be- 
tween the shop foreman’s private 
office and the shop general office. Both 
foreman and costing clerk have finger. 
tip access to the racked cards. Walk 
ing between offices and thumbing 
through file boxes or stacks of cards is 
entirely eliminated. 

The M-S system uses single-fold job 
cards measuring 4 in. by 6 in. when 
folded (8 in. by 6 in. open). The 
printed card provides space for noting 
customer’s name, job number, name- 
plate data on equipment, work done 
according to coded list on card and 
material notations. When opened, the 
back of the card forms a totalizing 
record of employees’ time spent on the 
various shop operations involved in the 
repair job, plus space for total cost of 
repairs. 

As each mechanic completes his 
work .on the repair job, he takes a time 
slip to the time-clerk’s desk, stamps it 
in a recording clock and drops it in a 
receiving basket inside the window. 
The job cards are turned into the shop 
foreman's office where he checks them 
and loads them on the rotating rack. 
Near the end of the day, the costing 
clerk swings the cards to her side of 
the partition, picks them from the 
racks, enters the time-slip data on the 
hack of the cards, and replaces them in 
the rack. The entire operation is quick. 
simple and easy. If the repair job is in- 
complete, the cards are swung back to 
the foreman’s office ready for the next 
day’s assignment. 


Welding Dolly Has 
Sleeve For Rods 


Many shops have “home made” car- 
riages for transporting oxygen and 
acetylene tanks from place to place, yet 
it is always interesting to run across 
a new detail relating to the dolly’s 
construction, and to see how imagina- 
tion and ingenuity can vary or invent 
a gadget for a particular use. For ex- 
ample, in the shop of Wismer and 
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sac 
METALCLAD | 
SWITCHGEAR Lis 
*?F 


3@ TO LOAD 
CENTERS 


CUTLER-HAMMER'S 
NEWEST SUBSTATION 
takes in power at 24,400 volts, 
steps it down through two trans- 
formers to 4160 volts, and then. 
supplies individual feeders 
through S&C Metalclad Switch- 

gear. 


et 


“a 
John P. Vollmer, Cutler-Hammer 
chief plant electrician, at the main 


S$ A VE S 5 0% substation 


BY SELECTING ScC METALCLAD SWITCHGEAR 


To protect and switch high voltage feeders 
at the main substations 


LCH 


is plant engineer for 
Cutler-Hammer, in 
charge of five plants 
including the newest 
at 30th Street, Mil- 
waukee. Hesays“SaC 
meets our standard 
of quality, and we 
haven’t had a single 
failure of SaC equip- 
ment since we first 
started using it back 
in 1938. The SaC 
Switchgear we se- 
lected for the new 
plant fits our needs 
exactly.”’ 


7 


Charles Welch, Cutler-Hammer’s chief plant engineer, cut 
equipment cost in half when he selected S&C Metalclad Switch- 
gear for Cutler-Hammer’s newest Milwaukee plant. 


A 15-year record of no failures in four other plants proved 
conclusively that this S&C gear would meet the most rigid 
service requirements in the new plant. Today, heavy produc- 
tion schedules are maintained without interruption of power, 
and S&C gear continues its unfailing record. 


You, too, can make savings of this 
kind and meet your requirements exact- 
ly by specifying S&C Metalclad Switch- 
gear. Full information is contained in this 
booklet. We would like to send a copy 
to you. 


S«C Electric Company ie 
4433 Ravenswood Ave., Chicago 40, Illinois 
Please send me your booklet on S&C Metalclad Switchgear. No 
obligation on my part, of course. 
Name. ee 
Company__ 
pe LS ATS ramen ace RES SA a eters ee es 
City Met See ae 6 Ee 





852-0 


Bikelite Pull Receptacle. 
Combination 3%” — 4”. 
Three piece —Shadehold- 
es Groove. Open double 
terminals for continuous 
wiring. 250W — 250V 


202-0 


Bakelite Keyless outler 
box receptacle. Combina- 
tion 34%4"—4”. Flush back 
—Open double terminals 
for continuous wiring — 
Shadeholder Groove 
660W — 250V 


Trapped by high Prices? 
..-Tty Circle F! 


Snap! . . . There’s another fellow trapped by high costs! Easy to avoid. 
Just order ‘Circle F! No high prices there — Just to °P quality Guaranteed 
Wiring Devices at an easy-on- —r price. Send for our catalog No. 18 
and see for yourself. Order Circle F . 


fas 


212-0 


. and save! 


Porcélain Keyless outlet Porcelain Pull Recepta- 


box receptacle. Open ter- 
minals. Flush back with 
Shadeholder Groove. 660 
watts-250 volts. Supplied 
with drain holes to meet 
R.E.A. specifications. For 
3%” or 4” box, 


cle. Convenience outlet in 
base and Shadeholder 
Groove. 250 watts-250 
volts. For 314” or 4” box. 
Available with pendant 
or insulator. 


Circle F' Mig. _ 
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HANDY HOLDER for welding rods is 
made from a length of pipe, sealed at 
the bottom by an angle clip, and welded 
to the dolly frame. Various hooks, shelves, 
braces and castors give this standard 
shop item a few new twists 


Becker, Sacramento, Calif., the dolly 
supporting tanks has a sleeve on one 
side to hold welding rods in an always- 
at-hand convenient location. This 
sleeve is merely a short length of pipe, 
welded to the frame of the carriage, 
and sealed at the bottom by a section 
of angle iron. 

On this same carriage, handles were 
formed by welding short lengths of 
conduit on the upper ends of the dolly’s 
side pieces, and facilities for holding 
goggles, hoses, the torch and other 
related equipment were provided by 
tacking on varying rod hooks and 
channel-formed shelves. Roller bear- 
ing castors make movement smooth 
and easy. 


Walk-in Booth 
For Sand Blasting 


Motor shops use various methods to 
clean motors and component parts be- 
fore rewinding and reassembly. Among 
them are degreasing and sand blasting. 
Each has its own advantages for spe- 
cific operations. To assure that every 
item leaving the shop is perfectly 
clean, Howard Electric Company in 
Detroit maintains both types of equip- 
ment in its motor repair department. 

Sand blasting is performed in a free- 
standing booth constructed of sheet 
metal and lined with abrasive-resistant 
material. The walk-in enclosure is 
3-feet wide, 64-feet high and 54-feet 
long. A full-length, full-width hinged 
door at one end provides access for 
loading the booth with small or large 
stators on rolling tables or low dollies. 
Two lamps, with protective glass 


CONNECTOR 
BODY 


FIRST AND 


For greater Convenience, Safety, 
and Efficiency in the operation 

of motor-driven tools or portable 
electrical apparatus. The locking 
action insures positive contact 

in spite of rough treatment, heavy 
vibration, and other conditions 
that might cause down-time. 
Available in two-wire, three-wire 
and four-wire sizes. 

Three and four-wire sizes available 
grounded and not grounded. 


has! 


HEAVY DUTY 


‘| DEVICES 


Dept. C-1 
et 


HARVEY HUBBELL, INC., BRIDGEPORT, CONNECTICUT 
* 26nnse 








You can’t buy 


a BETTER 
wireholider 


Smooth “Pulley-action” 
Wireway Prevents Conductor 
Chafing 


Extra Sturdy Solid 
Rivet 


Large 1’’ x 7/8” Hole 


Heavy Steel Cup-base and 
Yoke—A single steel stamping 


Two Holes in Base Assure 
Effective Drainage 


No. 22 x 2%"' Screw 





A bled Solidly and 
Rigidly to Metal Base 


Extra Sharp Threads and 





Quick-Starting Point make 
Driving Easy 


Also available for ™) 
pipe mounting, 
Rovere” «= OR A 


RUGGED, 


Convenient Cartons of 
Ten Wireholders. 
Real Carrying 
Handles! 


When you want Quality and Per- 
formance in a wireholder, choose 
Porcelain Products’ No. 1986! 
You just can’t buy a better, more 
dependable wireholder! Porcelain 
Products’ No. 1986 wireholder 
is made with strong, sturdy con- 
Struction — metal in tension — 
porcelain in compression . . . for 
customer satisfaction. Steel parts, 
including the screw, are hot-dip 
galvanized—screw threads are 


DURABLE, DEPENDABLE 


extra sharp, lubricated for ease 
of installation. Larger, pulley- 
action wire hole—for easy instal- 
lation of large wire sizes—prevent 
conductor chafing. 

These EXTRA features—plus— 
Porcelain Products’ “Quality 
Line”’ reputation—a byword for 
generations, make the No. 1986 
wireholder the one to specify 
where you must discriminate... 
be quality conscious. 


Puality You Can Trust 


ELECTRICAL PORCELAIN SINCE 1894 


ED a rcelain Products, lie. 


FINDLAY, OHIO 


LONG TILTED WINDOW ives operator 
full view of work being cleaned inside 
walk-in. sand blast booth at Howard 
Electric Company. Front end of booth 
(left) is a hinged door. 


SPRING-SUSPENDED NOZZLE gives op- 
erator, wearing heavy rubber gloves full 
freedom to direct sand blast at and 
around stator. Small motors are placed 
on rolling table, large units on low dollies. 


globes, provide adequate interior illu- 
mination. An exhaust system removes 
dust from the booth. 

The operator stands at one side 
of the enclosure and manipulates 
the nozzle through two hand-holes 
equipped with protective sleeves pro- 
truding into the booth. As an added 
precaution, he wears heavy rubber 
gloves. A spring-suspension arrange- 
ment holds the nozzle at hand-hole 
height and gives the operator full 
freedom to play blast of sand at and 
around the stator. 

Full view of the booth interior is 
provided by a 48-in. by 12-in. glass 
window mounted directly above the 
hand-holes at approximately shoulder 
height. The window tilts outward 
about 30 degrees to the vertical so the 
operator can see the lower part of the 
booth when working on large diameter 
stators. 
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SEPARATE VERTICAL WIREWAYS 


Simplify installation and servicing of 


CLARK CONTROL CENTERS 


Roomy 6-inch wide vertical wireways for each section, 
independent of starter compartments and equipped with 
separate access doors, save time and money on instal- 
lation of Clark Control Centers, and make them easier 
to service and maintain. 


Ample wiring space is provided for all load and inter- 
wiring connections. Terminal boards may be located in 
vertical wireway adjacent to starters or at top or bottom 
of any section. Versatile bus-bar compartments permit 
the use of one to four sets of electrically isolated hori- 
zontal bus, permitting power to be fed from any or all 


of four different sources. 
Top: Clark Control Center for 
furnace control at Bohn Alu- Clark Control Centers are the easiest to pre-plan and 
minum and Brass Corporation, . 
Adrian, Michigan. lay out because adding transformers and/or relays or 
changing type of construction (NEMA type A, B, or C) does 
Insert: Separate access doors not change space requirements. 
to vertical wireways simplify 
installation, inspection, service . ; 
sonal andiiadlahadaaes, Write for your copy of the 24 page illustrated book 


entitled “Control Centers by CLARK.” 


he CLARK CONTROLLER 


Engineered Electrical Control 1146 East 152nd Street e es Cleveland 10, Ohio 
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Step up 


SPEED 


THREADING /2" to 4” PIPE 


titi! 


« 


TOLEDO No. 1-2-4 


POWER PIPE MACHINE 
makes the job Easier! 


% Threads 2” pipe 
in 18 seconds, 3”’ in 
30, 4” in 42. 


*% Cuts off 4°" pipe in 9 
seconds with 4 high speed 
steel cutter knives, scroll fed. 


Instant size change... separate 
quick-opening die head for each 
size pipe. 


A High production... performance 
proved! Order through your sup- 
ply house. 
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Work Rotates in Electric Bake Oven 


More uniform heating and baking of 
stator coils is obtained by rotating the 
work inside a ring of infrared lamps 
in the motor repair department of 
Clement Electric Company, Grand 
Rapids, Mich. That is why shop super- 
intendent Paul D. Bogdan designed 
and built an auxiliary table-type, 
infrared oven complete with motor- 
driven turntable to accommodate the 
smaller size motors. Now work can be 
processed without the danger of pos- 
sible hot spots created by lamp beam 
concentration. 

The heat ring is decagonal in shape 
and contains two rows (ten lamps per 
row) of 250-watt, reflector-type, in- 
dustrial infrared heat lamps. Each of 
the ten panels in the ring has two 
lamps (one above the other) project- 
ing slightly through a flat sheet-metal 
reflecting surface. An angle-iron and 
flat-iron frame behind each panel sup- 


ports the socket and wiring trough for 
the two lamps. Adjacent groups of 
lamps are interconneeted with flexible 
conduit. 

The complete lamp ring is mounted 
on a base frame consisting of two 
parts: (1) an inner decagonal angle- 
iron ring (14-in. stock) whose shape 
matches the inner contour of the lamp 
ring; and (2) a 26}-in. square angle- 
iron supporting frame mounted on 
four 364-in. legs of the same stock. Six 
of the lamp panels are permanently 
fastened to the inner ring. Two adja- 
cent groups of two panels (four lamps) 
are hinged and swing outward to pro- 
vide access for side loading of the bake 
oven. 

A 224-in. diameter turntable of 4-in. 
steel plate rotates inside the inner ring 
support. It is driven at about 12 rpm 
by a $-hp, 110-volt, single phase, gear- 
head motor mounted under the table 


STATOR TURNS slowly on revolving base inside a dual ring of 250-watt heat 
lamps. More uniform baking and elimination of “‘hot spots’’ result. Note how 
hinged lamp panels at front swing out for side loading of oven. Lamps, sockets 
and wiring are protected by wire mesh screen 





GEAR-HEAD motor under unit drives turntable at about 12 rpm through V-belt 
connection to table shaft extension. Outer edge of table rides on four supporting 
““wheels’’ on underside of frame to add rigidity to assembly. 
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Uno, 
‘Aenean TERS: 
R: SPecr eg NC 
C60, STE 
Ondu Fl 


Independent Tests* Conducted 
by Pittsburgh Testing Laboratory 
Show NE’s New Superduct — 


@ Reduces Maintenance to a Minimum 
@ Eliminates Conduit Repairs 


@ Prevents Production Downtime for 
Corroded Conduit Replacements 


“WRITE TODAY 


Get the complete facts about Superduct Rigid Conduit including 
actual test reports of Pittsburgh Testing Laboratory's Sulfuric Acid, 
Salt Spray, Caustic and Heat Tests. 

Be prepared for the next conduit installation where heavy-duty 
corrosion protection is essential. 


[ = Listed by Underwriters’ Laboratories, Inc. 


WHAT IT IS 


Superduct is National Electric’s new 
heavy-duty rigid steel conduit. /t has 
all the corrosion protection provided by 
the Sherardizing process of galvanizing 
plus a special baked-on resin synthetic 
base coating. The result: NE Superduct 
is ideally suited for installations wherever 
wide temperature ranges or excessive 
corrosion from acids, caustics or mois- 
ture is just too rough for even the best 
regular conduit. 


WHAT IT PROVIDES 


Heavy-Duty Corrosion Protection 
SUPERDUCT 


Resists corrosive action of almost all 
chemicals, oils, greases, moisture and 
weathering conditions. 

Does not corrode or rust when buried 
in the ground. 


Resistance to Temperature Change 
SUPERDUCT 


Unaffected by extremes of ambient tem- 
peratures. 

Stands up under conditions of high 
temperatures and high humidity. 


Smooth Working and Fishing 
SUPERDUCT 


Has all the easier working, forming and 
bending properties resulting from the 
Sherardizing process of galvanizing. 
Like Sherarduct, SUPERDUCT coup- 
lings are designed to allow the conduit 
ends to butt within the coupling... 
permits solidly locked, easily fished, 
thoroughly grounded system. 


Complete Thread Protection 


Every hill and valley of Superduct 
threads and couplings has full protec- 
tion of both zinc and special vinyl 
resin enamel. 











LIFE-TIME PROTECTION 
NATIONAL ELECTRIC SHERARDUCT 


Rigid Steel Conduit 





is Galvanizing 


is Galvanized Conduit 
at its best 




















TABLE-TOP infrared ring complete with 
turntable base provides hardy auxiliary 
bake oven facility in the motor repair 
shop at Clement Electric Company, Grand 
Rapids, Mich. Controls are on main oven 
at right 


and V-belt connected to the base of the 
turntable shaft. This shaft is a length 
of 3-in. steel tubing machined to fit a 
roller bearing mount. The outer edge 
of the turntable rides on four anti-tilt 
ball-bearing 

Maintenance ease is a feature of the 
oven design. The turntable can be 
quickly lifted out of the frame for 
cleaning. All lamp sockets and wiring 
connections are accessible from outside 
the ring and are enclosed by a wire 
screen to prevent accidental breakage. 


“wheels”. 


Basic electrical connections consist 
of four lamps in series on a 440-volt 
circuit. Each of five circuits serving 
the ring are controlled from a central 
point at the large bake oven adjacent 
to the auxiliary infrared unit. Circuit 
and switching arrangements provide a 
measure of flexibility in operating the 
upper and lower rows of lamps. 

Motor stators up to 15 and 20 hp, 
1800 and 3,600 rpm size have been 
baked in the turntable unit. Average 
time under the lamps ranges from one 
to three hours depending upon size. 


JUSTLY PROUD of his new 3,200-sq. ft. 
one-story motor repair shop is Frank W. 


Ross of Fairmont, Minn. A member of 
the NISA Board of Directors and Chair- 
man of the 1955 NISA Awards Commit- 
tee, Ross is a firm believer in labor- 
saving techniques and has developed 
many useful shop ideas 
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Know if windings are grounded 


Expand low-amp reading by doubling lead 


Eliminate Guesswork! 


NOW EVERY MAN CAN BE EQUIPPED 
WITH THIS POCKET VOLT-AMP TESTER 


Here is a real improvement for the nen on 
your crew who now use a voltage tester. 
It’s the Amprobe Jr., a pocket tester that 
measures both voltage and current, with in- 
strument accuracy, without shutting down 
equipment. And the cost is only $19.85 
(just a few dollars more than an ordinary 
voltage tester), so every electrician and 
plant maintenance man can carry one. 


Pick the Amprobe Jr. that fits the job. 7 
models from 0-10 amp to 0-100 amp; choice 


| of either 0-125/250 volts A-C or 0-150/600 


volts A-C range. For higher current appli- 


Amprobe Jr. 
Snap-around volt-amp tester $/985 


cations, multi-range Amprobes available 
for 300, 600 or 1200 amperes. See the full 
lineof Amprobe snap-around volt-am- 
meters at your jobber’s today. PYRAMID 
INSTRUMENT CORP., LYNBROOK,N.Y. 
(Export Div.: 458 Broadway, N. Y. 14) 

Send for these free Amprobe service bulletins: 


Pyramid Instrument Corp. 
Dept. ECM114, Lynbrook, N. Y. 


Please sena me the Amprobe service bulletins 
checked below: 


(C) How to cut costs and land more jobs 
L Trouble-shooting electric motors 

[ How to boost service profits 

(CD Portable test instruments 


NAME 





COMPANY 
ADDRESS 
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“BUFFALO” 


Design A NV-Breezo Fans 
Breez-Air Attic Fans 
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ugg IT Is 


BIG new line of husky 


= 


PACKAGE — 


To determine the fan capacity re- 
quired, calculate the total cubical 
contents of the space to be ventilated 
(in cubic feet) and divide by the rate 
of air change recommended or de- 
sired. Result will be cubic feet per 
te, corresponding to fan ratings. 

(ie. A 150,000 cu. ft. factory area with an 
air change every three minutes would re- 
quire our fan rated 50,000 CFM or say 
three fans each rated 16,700 CFM) 





Pick the attractively priced “Buffalo” Pro- 
peller Fan each area calls for. You can get 
‘em in sizes from 8” to 120” handling from 
500 to 250.000 cim. Then get prices and 
figure the job. 


Install. And whether it’s new construction 
or old, here’s where you'll appreciate “Buf- 
falo” Fans! Make square opening in wall 
to fit the sturdy “Buffalo” square panel one- 
piece welded assembly. Panel has pierced 
flanges for easy fastening to steel, masonry 
or wood with bolts, studs or screws. Your 
installation labor and time are small. Your 
customer is pleased with the low cost of the 
job, and even more pleased at the ventila- 
tion job these husky packages can do. 


PAINT SHOP 
- - 


=) 4 4 
| 2 

SHIPPING 
AND 

RECEIVING 


DE REST || 
GREASING ROOM!| 


| — 


~ 


“Buffalo” Type 
“NV” Heavy- 
Duty Design 80 
Propeller Fan. 


WRITE FOR DETAILS TODAY! 


If you're after a really wide line of fans that are 


the job, have us mail you details on the whole 


pty to sell, easy to install and satisfactory on 


“Buffalo” package propeller fan line. 


You'll find 


_- fans for high temperatures and/or corrosive fumes 
“4 —fans for any-angle discharge—fans to operate 


against as high as 1” 


complete 
today! 


s.p.—popular attic fans— 


choice of louvers, and so on. Write 


BUFFALO FORGE COMPANY 


520 BROADWAY 


BUFFALO, N. Y. 


PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 


Canadian Blower & Forge Co., 


Ltd., Kitchener, Ont. 


Sales Representatives in all Principal Cities 
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Belted Vent Sets 
“L” Breeze Fans 


Design 53 Belt Air Fans 
Baby Vent Sets 


MAGNETIC FREQUENCY 
MULTIPLIERS 


and multiplier continuous current 
rating. The output voltage is enough 
to start 96-inch cold cathode lamps 
without auxiliary means. 


[FROM PAGE 91] 


Power Factor and Efficiency 


The uncorrected power factor of the 
load drawn by the frequency multiplier 
is necessarily low (about 30% lagging 
at full lamp load). This may be in- 
creased to 95% or better by addition of 
a power assembly. 
This unit contains the re- 
quired capacitors and filter reactors. 
The unit is enclosed in a separate 
steel case, approximately 21 in. by 
16 in. by 16 in. high, and weighs 130 
pounds. Provision is made on the fre- 
quency multiplier terminal board for 
connection of the power factor correc- 
tion unit at the output side of the line 
switch, so the correction unit will be 
switched on and off with the multiplier. 

The efficiency of the multiplier in 
transforming line watts to 
actual lamp watts at full load is 72% 
Additional losses with power factor 
correction reduce this to 70%. The 
overall efficiency of light production 
with the recommended lamps is ap- 
proximately the same as realized from 
60-cycle conventional ballasts. 


factor correction 


accessory 


incoming 


Applications 


Two converters of the type described 
in this article (Fig. 4) are in opera- 
tion for experimental plant growth at 
the United States Department of 
Agriculture, Plant Industry Station at 
Beltsville, Md. A number of similar 
special installations are being planned. 
Widespread use of this advantageous 
means of frequency conversion will de- 
pend upon a reduction of initial cost 
for a more favorable economic com- 
parison with the 60-cycle system. 


SERIOUS DISCUSSION on economic 
trends and future of the electric industry 
was under way between C. G. Keenan, 
Dept. of Water Supply, Gas & Electric, 
City of New York and Edward A. 
Bracher, electrical inspector, N. Y. Board 
of Fire Underwriters, Brooklyn, N. Y., 
during Eastern Section |AE! annual meet- 
ing at Atlantic City. 
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$971 saved on 
Wiremold 


raceway 





installation 
with 
REMINGTON 
STUD DRIVER 


Powder-actuated tool does 4-week fastening job in 3 days! 


Only one week could be spared to install microphone carry the power in your pocket! Clip coupon for 
stands at the Naval War College, Newport, R. I. complete information. 

Yet the 400 fastenings required for Wiremold race- 
ways meant 4 weeks of drilling to set anchors. It 





TYPICAL QUESTION FROM A CONTRACTOR 


Q. Is there a way of fastening switch and outlet boxes with 












looked hopeless until an electrical contractor with just one stud? 

a Remington Stud Driver bid on the job A. There sure is! With our new cupped washer, you can easily 
. rabiey 7 $ dy . position and secure the box with one stud. Outlet box can be 
Setting up to 5 studs a minute, the Stud Driver removed later if desired. We'll be glad to os 

helped finish the installation in just 3 days! Each of SON YOU Gr CONTE OH OCR PTS eamane ‘a 

~ swace ; . f & Dy aemincton 
the 400 studs was set in a few seconds; the raceways MAIL THIS COUPON TODAY 4 namin 


sTuo ORIVER 


were anchored permanently. Cost, including labor, 
cartridges and studs was $321 compared to an 
estimated $1,292 for the old method. A saving of 
$971 or 75%! 

Take advantage of the cartridge-powered Reming- 
ton Stud Driver to bid lower, work faster on all 





Industrial Sales Division, __ > ECM-11 
Remington Arms Company, Inc. 
Bridgeport 2, Connecticut 





Please send me free copies of your general information 
and Wiremold raceways booklets showing how I can cut 
my fastening costs. 


€) How to Install Wiremold Raceway 


sorts of installations—including switch boxes, con- Oo How to Install Outlet & Utility Boxes with Cupped 
Jasher 
: duit, and overhead lighting fixtures. The tool is light- C Catalog and Price List 
weight (6 lbs.) and needs no cables or wires. You Name 











“If It’s Remington—It’s Right!’’ reeion 


Firm 


RemingtonT™® — 


Listed & Approved by Underwriters’ Laboratories, Inc. 
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/eoa bus conduetor makes 
systems stronger lighter; 


Alcoa Aluminum Bus Bar in this Sylvania Electric 
Products, Inc. installation provides “plug-in 
power” every 10 ft. Manufacturer: BullDog 
Electric Products Co. 
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bus duet 
saves costs 






Using Alcoa’s new No. 2 EC* aluminum bus bars, 
manufacturers of bus duct systems now can provide 
you with the most favorable combination of strength, 
light weight and conductivity at a significant saving 
in cost. 

Alcoa developed this new alloy to meet the de- 
mands of distribution bus and isolated phase con- 
struction for higher yield strength and better creep 
characteristics than could be obtained with EC metal. 
The result is yield strength of 25,000 psi for greater 
resistance to deformation by short-circuit current 
surges ... a compressive creep rate substantially 
improved over EC... and conductivity of 57 per 
cent IACS. 














In bus duct systems, the light weight of No. 2 EC 
—almost 50 per cent under that of copper—permits 
the use of simpler and less expensive supporting 
structures, besides permitting appreciable savings on 
installation or relocation. Equally important, manu- 
facturers using this new Alcoa bus conductor 
can save you approximately 10 per cent on your 
initial investment. 











Wherever your production requirements dematd 
an efficient, flexible electrical distribution system, 
specify bus duct with Alcoa® Aluminum Bus Bar. 
This dependable product is the result of 59 years of 
experience, beginning with the world’s first alumi- 
num bus bar installation. Use the coupon below to 
get the names of manufacturers offering bus duct 
with Alcoa Aluminum Bus Bar. 








' ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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Tensile properties of Alcoa’s No. 2 EC alloy for 
bus bars are checked on this Baldwin-Southwark 
tension testing machine, periodically calibrated 
to assure precision. 


A precision potentiometer records the voltage 
drop on test sections of Alcoa Aluminum Bus Bar 
in the Massena, N. Y., laboratories, world’s larg- 
est facility for aluminum conductor research. 


*PROPERTIES of No. 2 EC-T8 


Tensile Strength, psi 
Minimum—29,000 


Yield Strength, psi 
Minimum—25,000 


Conductivity—57 per cent IACS 


Aluminum Company of America 
2108-L Alcoa Building 
Pittsburgh 19, Pennsylvania 


Please send me the names of manufacturers offering bus 
duct systems using Alcoa Aluminum Bus Bar. 


Name. 
Company 
Address 


City State 
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ELIPTISQUARE 


with clear, prismatic 
AMCOLENS 


© Lighted objects reflect their true color value 
© Highest light transmission efficiency 

@ Precise light direction control 

© Edge light to ceiling for visual comfort 
advanced © Shallow recessed lens lighting 


ELIPTISQUARE 


Multiplies Light Output 














a 
CANDLEPOWER CAT_NO 


ea sai 

® £ TL TEST NO 3324) Please notice 
, ialehmiat=eeelalei (=e 
power distribu- 
tion curve is by 
Electrical Test- 
Tale Ma Meh olelaeliole 
ies, Inc., not The 
ART METAL 


Company 














Eliptisquare reflector redirects all box- 
enclosed light downward through May we send Bulletin 254 which gives complete details? 
AMCOLENS to multiply lamp light Please write: 


utilization. agi ARPT METAL COMPANY 


CLEVELAND 3, OHIO 
Manufacturers of Engineered Incandescent Lighting 
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Modern Lighting 


Award-Winning School Combines Artificial and Natural Lighting 


Recent national recognition in the 
1954 A.I.A. Merit Award 
has directed considerable attention to 
new ideas in lighting, construction and 
acoustical treatments incorporated in 


lorm of a 


the design of the new Lakeview Ele- 
mentary School on Mercer Island, 
Wash. Framed of welded steel and 
using color in comment-creating com- 
binations, the classrooms are lighted 


THREE CONTINUOUS SKYLIGHTS plus eight rows of slimline lamps combine to 
provide over 300 footcandles of diffused illumination to desk tops in this class- 
room. Louvered canopies above windows shield students from direct rays of sun, 
while translucent skylights and plastic suspended ceiling panels doubly diffuses 
natural light entering rooms from above. 


INVERTED T-BAR FRAMING for susper-ded translucent corrugated plastic ceil- 


ing is in 


turn suspended from roof trusses by means of wire hangers. 


Each 


24-foot-long row of lamps consists of three 8-ft, one 6-ft and one 4-ft tube 


mounted end-to-end. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


- NOVEMBER, 1954 


by a combination of natural and arti- 
ficial illumination that provides over 
300 footcandles to desktops during 
normal daylight hours. 

Reflected light from the sky is ad- 
mitted to one side of the room through 
huge window areas, although direct 
rays are excluded by vertical-louvered 
sunshade canopies erected above these 
large glass wall panels. Natural light 
also enters the classrooms through 
arched corrugated-plastic translucent 
skylights, that span the rooms as con- 
tinuous 24-inch-wide strips installed 
on approximate 9-foot centers. This 
spacing arrangement effectively opens 
up over 20% of the entire roof area for 
the entrance of skylight and, varying 
with the seasons and climatic condi- 
tions, the resultant illumination from 
this natural source ranges from 100 to 
over 250 footcandles. This natural light 
is twice diffused before reaching 
normal eye level: once when it passes 
through the corrugated translucent 
skylight strips, and again when it con- 
tinues through the translucent corru- 
gated plastic ceiling panels which are 
suspended 3 feet beneath the roof decks 
and 9 feet above the room floors. 

Artificial illumination is provided by 
eight rows of slimline lamps, each row 
measuring 24 feet in length and con- 
sisting of three 8-foot, one 6-foot and 
one 4-foot tube, all mounted end-to- 
end. Rows generally are 34 feet apart 
although, to keep the area immediately 
beneath the innermost skylight clear, 
two of the rows on the side of the class- 
room farthest from the windows are 
mounted only 30 inches on center. 
From this artificial source the class- 
rooms obtain an additional 50 foot- 
candles when required during overcast 
days or in the evenings for P.T.A. 
meetings or other civic gatherings. 

Ceiling panels are supported by in- 
verted T-bar framing members which 
in turn are secured at desired eleva- 
tions by means of wire hangers 
extending downwards from steel bar- 
and-angle-formed roof trusses. This 
method of suspension greatly mini- 
mized lighting installation charges and 
contributed, along with numerous 
other electrical and structural econ- 
omies, to the attainment of a reason- 
able overall building cost of $11.60 
per square foot. This overall charge, 
incidentally, includes all mnormally- 
included expenses related to a steel and 
brick school building, plus an oversized 
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PIONEERED 


Since the inception of fluo- 
rescent lighting, Wiley has 
been producing fixtures to 
one standard only—the high- 
est quality obtainable. 


WILEY 


DESIGNED 


Wiley lighting engineers de- 
sign fixtures that are simple, 
clean-lined to fit any architec- 
tural plan of lighting; that are 
economical, easy to install 


and maintain. 


WILEY 


MANUFACTURED 


Wiley uses Certified Acces- 
sories and the finest materials 
available. 

Louvers or Glass enclosures. 
Wiley’'s Patented E-Z Servicer. 


District Sales Engineers Avail- 
able for Prompt Co-operation 


Write today for information on 


the Complete Wiley Line 


raw WILEY, Inc. 


Dearborn at Bridge Street 
BUFFALO 7, N. Y. 
Underwriters’ Approved 


IBEW (AF of L) Label 
Fleur-O-Lier Certified Models 
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Light from sky 


Fluorescent lamps y 
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100-250 footcandies from day- 
light 


50 footcandles from artificial light 
Classroom 


TITER 


Even and diffused daylight or artificial light 





Lat | 


Luminous ceiling 
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SHIELDING AND DIFFUSION of natural 


ae 


light is obtained by louvered sunshade, 


translucent skylights and suspended plastic ceiling. Ceiling height above floor is 
approximately 9 feet, and it is 3 feet beneath the roof level. 


heating System tot ike care oj expected 
future additions, a complete self-con- 
tained sewage disposal system, and 
extensive all-weathet 
ground paving 

Designed by 
Morse & 


yutdoor play- 


Bassetti, 
\itken and erected by the 


architects 


E. F. Shuck Construction Company, 
this award-winning school was wired 
and lighted by the Industrial Electric 
Company, all of these firms being 
located in Seattle. Electrical consult- 
ant on the project was Ben B. Lezin 
of San Francisco. 


350 Footcandles Provide Judging Brilliance 


The use of local lighting at the fin- 
ish line of an up-state New York har- 
ness racing track has greatly boosted 
the footcandles delivered to this criti- 
cal area and, at the same time, has re- 


duced overall wattage—resulting in a 
saving of about 70% in operating 
charges. 

While most tracks illuminate the fin- 
ish line area through the use of 10,000- 
watt searchlights mounted on the roof 
of the grandstand, this installation 
uses four searchlight units containing 
only 3000-watt lamps. This has cut 
replacement costs materially, since 
the lower-wattage bulbs cost about 


half and have at least a third more 
life than the normally-used 
lamps 


larger 


As the horses and sulkies swing 
into the home stretch, however, six 
additional pole-mounted floodlights, lo- 
cated 50 feet above the track on the 
infield side, are brought up from half 
to full power, combining with the four 
stand-tonping searchlights to deliver a 
brilliant 350 footcandles for exact 
judging and photo-finish verification. 

This lighting job was installed by 
electrical contractors Langdon & 
Hughes of Utica, in accordance with 


Crouse-Hinds specifications. 
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=) would your customer turn down asavings 


<A 4 000 on a°40,000 lighting expenditure? 


Your customers can enjoy the benefits of the finest 
lighting money can buy and effect really substantial 
savings at the same time, simply by buying the 
right lighting fixture. Time and again, the better 
design and efficiency of Smithcraft Fluorescent 
Fixtures result in fewer units to produce recom- 
mended lighting levels. 

Here’s an actual case history of how a Pennsylvania 
department store saved 10% in initial costs and 
10% in operating costs ... or approximately $4000 
on a ten-year $40,000 expenditure. 

Before re-lighting, a complete survey was made 
and exact lighting requirements were established. 
To meet these requirements, Smithcraft units and 
units of several nationally-known top quality 


manufacturers were subjected to an exhaustive 
comparative analysis. Here are the results: 
10%, FEWER UNITS REQUIRED 


Number of units required to achieve recommended light- 
ing levels: . eccccceeees Omithcraft — 270 
2nd Best Fixture —297 
3rd Best Fixture —339 
LESS INSTALLATION COST 
Proportionately less labor and materials were required 
to instal! the 270 Smithcraft units than the 297 units of 
the nearest competitor. 
FEWER LAMPS 
(Initial & Replacement) 
Lamps required: ..eceseevcecesss+++ Smithcraft — 706 
2nd Best Fixture —776 
3rd Best Fixture —914 
Recommended practice is to replace lamps every 18 
months—a continuing 10% savings. 
LESS POWER CONSUMPTION 
Required wattage:.......... Smithceraft: 51.3 kilowatts 
2nd Best Fixture: 56.3 kilowatts 
3rd Best Fixture: 64.8 kilowatts 


10% 


10%, 


Whether you're lighting a store, office, school, factory, or institution, 


it pays to buy lighting not fixtures. Invest in Smithcraft — 


America’s Finest Fluorescent Lighting Equipment. 


PHOTOGRAPH SHOWS AN INTERESTING PATTERN ARRANGEMENT OF THE SMITHCRAFT LOUVERLITE SLIMLINE IN THE PENNA. DEPT, STORE DESCRIBED ABOVE. 
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4 and 8 foot unshielded 
multi lamp fixtures 


FOR LIGHTING THAT IS 
VERSATILE AND ECONOMICAL 





See Sylvania’s 
complete Strip line 
of Fluorescent Fixtures... 
single and multi-lamp! 


Now Sylvania offers a great, complete 
line of economical Strip (unshielded) 
Fixtures that opens up new fields of 
lighting opportunities. 

In addition to over-all ceiling illumi- 
nation the new Multi-Lamp Series is 
ideally suited to TV Studios, Super- 
markets, Waiting Rooms, and numer- 
ous areas where high lighting intensi- 
ties are required. 

Available with two, three, or four 
lamps . . . in 4-foot and 8-foot lengths. 
Bonderite treated and finished with 
Sylvania’s Miracoat enamel assuring 
86% reflectivity. 





ma IN SHOPPING PLAZAS | 


mm IN SUPERMARKETS 
=> IN WAITING ROOMS 
ma IN TV STUDIOS 


New folder gives 
full information. 
Write foryour 
copy today, Dept. 
4X2411. 


* SYLVANIA” 


Sylvania Electric Products Inc., 


1740 Broadway, New York 19, N. Y. 


In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, St. Catherine Street, Montreal, P Q. 


LIGHTING * RADIO « ELECTRONICS « TELEVISION 
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Tunnel Features 
Top-Flight Lighting 


In San Francisco’s 1616-foot Broad- 
way Tunnel beneath Russian Hill, a 
single line of 2- and 3-lamp fixtures 
provides up to 26.4 footcandles of illu- 
mination to the roadway of each 2-lane 
tube, while supplementary lighting is 
installed at each entrance to minimize 
usually-existent high contrasts between 
sunlit exterior approaches and arti- 
ficially-illuminated bore interiors. The 
installation also incorporates excellent 
overall design, harmonious color selec- 
tion of lamps and tiling, automatic con- 
trols for lighting circuits and a high 
level of visual comfort for motorists 
entering or leaving the tunnel during 
hours of either daylight or darkness. 
These features have won national rec- 
ognition for lighting consultants 
Humber & Walker, electrical contrac- 
tor George F. Brayer, and San Fran- 
cisco’s chief electrical engineer, Ivan 
Sandberg. 

Although all tunnel approaches are 
on a slight 3% upgrade, motorists 
approaching the tunnel are not sub- 
jected to extreme sky glare since the 
height of the hill above the portals 
is considerable and overpasses adja- 
cent to the portals serve as giant 
louvers in reducing overhead bright- 
ness. On leaving the tunnel, motorists 
are again protected against high sky 
brightness by the overpasses and the 
slight down-grade. 

Used to illuminate the interior of 
the tunnels are a total of 503 Sunbeam 
fixtures containing TS8 slimline 6-ft 
3500° white lamps. Fixtures are also 


CONTINUOUS ROW of 2- and 3-lamp 
fixtures, equipped with plastic enclosures 
and gasketed to exclude moisture, is 
mounted over the centerline of each 
2-lane tube. With lamps operating vari- 
ously at 120, 200 and 430 ma, intensi- 
ties on the roadway range from a daytime 
high of 26.5 fc to a night-time uniformity 
of 13.4 fc. Yellow tiling of walls has a 
reflectance factor of 60% below the 8-ft 
level and 75% from that point to the 
22-ft crown. 





*Lighting 
that makes 
the nation’s 
most 
important 


buildings 


come alive CONSOLIDATED EDISON CO., N. Y. C. DETROIT INSURANCE AGENCY, DETROIT, MICH. 
<i 


SOME OF THE IMPORTANT ORGANIZA- When fine lighting is required for either original installations or for moderni- 

TIONS NOW USING PHILITE SERIES 1118 zation programs, more often than not the nation’s leading organizations 
lone select Ruby-Philite luminaires. And for good reason. Ruby-Philite luminaires 
; are designed to provide high levels of illumination with maximum efficiency 

panies sc Tena and comfort, engineered for lowest installation and maintenance costs, 

Continental Casualty Co. and constructed to withstand hard usage. Write today for complete catalog 

City Hall Annex, Philadelphia data. 

Loft Candy Shops 


Mepham Junior High Schools *PHILITE SERIES 1118 & PHILITE SERIES 1119 * Commercial 
National Banks of Detroit luminaires with illuminated metal or translucent plastic sides 
New England Telephone Co. available with choice of metal louver, plastic louver, or 
Norden Instrument Co. extruded plastic shielding. 

Speed Products Corp. 


32-02 QUEENS BLVD., LONG ISLAND CITY 1, WN. Y. 
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Announcing New Models 
in Accent Lighting Fixtures 


FOR LARGER SALES 
AND PROFITS! ce 


LUMINARIES are bolted to continuous 
wireways which, in turn, are secured to 
WETTTTTTTTTTIT CLIT ee ee channels which were incorporated in the 
concrete shells of the tubes at the time 
of pouring. Access to wireways for in- 


spection or maintenance is possible by 
removing the side panels. Lamps are 
3500° white 6-ft T8s, with the center 


lamp in each 3-lamp fixture taken out 


- of service at sundown through the auto- 
: matic operation of an astronomical clock. 





equipped with series-type ballasts and 
with acrylic plastic enclosures which 
are gasketed and provided with com- 
pressible seals between units in order 


eeoeeeeeeeeeeeeeeeeeeee 


a 


to exclude detergents and water 
‘ . sprayed by maintenance trucks. 
Display experts from coast to coast rely eae ace 3 
4% I . , Within each of the 2-lane 1-way 
tubes, illumination is at three levels 
modern accent lighting that pays off in during daylight hours: the entrance 


greater efficiency, sales and profits. sections having intensities of 26.4-fc 


heavily on Amplex Swivelites for smart, 


Swivelite Famed for their instant, positive finger at the center lines and 21.3-fc levels 
Cat. No. tip positioning. Priced right, too! at curb lines ; the es ee a the 
C11SH/S tunnel having intensities of 22.2 and 
17.5 ic at the same two positions, and 
the exit sections having levels of 


Only Amplex Swivelites 


have these exclusive features: 13.4 and 10.1 fe. To provide these 
levels, luminaires in entrance sections 


1. Superior Double-Ball Swivel — full 
360° horizontal and 170° vertical di- 
rectional focus. 


have two lamps operating at 120 ma 
and a third one operating at 430 ma; 
center sections have two lamps at 
120 and one lamp at 200 ma, while 
exit sections are equipped with lumi- 
naires containing only two lamps, both 


Enduring Finish — won’t chip, dis- 
color or blister from operational 
heat. 


 - ' > operating at the basic level of 120 ma. 

me j y Airflow Ventilation — prolongs lamp In addition to this artificial illumi- 

‘———— ~— life. nation within the tunnel, each entrance 

= - is surmounted by a 40-ft glass block 

Amplex Hi-Hats “Adapt-A-Unit” Construction—com- skylight to lessen the sudden drop in 

plete interchangeability of all parts exterior lighting levels. 

so that your lighting setup never be- As darkness approaches and sky 

brightness diminishes, these lighting 

values in the tunnel are automatically 

reduced through the action of an astro- 

Write today for catalog. nomical clock. At that time the third 

: - lamp in each 3-lamp fixture is taken 

amplex Corporation, Dept. ECM-i out a service, a dropping the 

111 Water St., Brooklyn 1, N. Y. center-line intensities to a constant 
13.4-fc throughout each tube. 

Throughout the entire length of the 

tunnel, lighting fixtures are bolted to 

wiring raceways which, in turn, are 

bolted to continuous hanger channels 

which were incorporated in the con- 

crete shell of the tunnel during the 

original pouring stages. For inspec- 

tion, wiring is accessible by removing 

side panels from the raceway system. 


comes obsolete. 
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Light Contro 


flickerless perfo 


every budget 


to match every 


It’s the same well known line of Superior Electric’s transformer- 
type light control equipment. Just a new name: LUXTROL. From light... todim... 
to dark, these light controllers do not dissipate wasteful heat . . . do provide cool, 
smooth, flickerless performance. LUXTROL light control equipment meets all 
operating and budget requirements of small or large installations in 

a theatres, auditoriums, churches, schools, night clubs, stores. 


ae 





PACKAGED LUXTROL LIGHT : , THE POSITIONER SYSTEM OF 
Provides big switchboard blending LUXTROL LIGHT LUXTROL LIGHT EQUIPMENT 
and control at low cost. Additional CONTROL EQUIPMENT CONTROL EQUIPMENT hatin Ws acne o> 


units can be added as need and semblies remotely-controlled from 
budget increases. Ideal for auditorium or single Single units or assemblies for compact selector stations located 
room lights where only a few mounting in factory framed as- at point of greatest convenience 
circuits require control. Man- semblies. With or without master- or from portable box. 
vally operated: or motor driven ing or grand mastering controls. 
assemblies. Capacities from Can be engineered to meet all 
1,000 to 30,000 watts. power control requirements. 
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See the Superior Elec- 
tric’s Mobile Displ 
siiasi lite your onan THE SUPERIOR ELECTRIC COMPANY, 6114 Demers Ave., Bristol, Conn. 


Please send full information about LUXTROL light control e yuipment: 


Packaged Assemb|ies 0 Interlocking Types 


Non-Interlocking Types 0 The Positioner System 


COMPANY 


Company Name 


6114 Demers Avenue, Bristol, Connecticut 
Manufocturers of: POWERSTAT Variable Transformers « STABILINE 
Automatic Voltage Regulators * VOLTBOX A-C Power Supplies 
LUXTROL light control equipment « VARICELL D-C Power Supplies 
Superior 5- WAY Binding Posts 


Company Address 
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RECOMMENDED WHERE: 

1. Seeing tasks demand 25 footcandles or 
more. 
Walls, ceilings, machinery, etc., have 
good reflectance. 
You need super-comfortable illumination. 
Maintenance costs are important. 
Best lighting is required at reasonable cost. 
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THE REVOLUTIONARY NEW LIFETIME 


Fl-2 


WITH 25% UPWARD COMPONENT 


The CFI-25 is more than a new fixture. It is the beginning of a new era of 
super-comfortable industrial lighting. For the first time, the CFI-25 
makes available a rugged, premium quality industrial fixture with all the 
comfort advantages of 25% uplighting—within a practical price range! 





IMPORTANT 
Here’s why only 


PORCELAIN 
ENAMEL 


is used for CFI reflectors! 


See this sensational new development. Compare it—feature for feature— 
with any other industrial fixture on the market. Notice the full 8-foort, 
one-piece, porcelain enameled reflectors ...the new “bridge-type” ribbed 
construction... super-comfortable shielding ...the many, many features 
that make the CFI-25 the most modern product in its field. Available for 
8 ft. Slimline, 4 ft. Rapid Start and the newly developed 8 ft. High- 


Output Rapid Start lz ’ j ail ; ; 
put Rapid Start lamps An industrial lighting fixture is no better 


than the wearing qualities of its reflect- 
ing surfaces. The lasting qualities of 
baked enamel reflectors are questionable 
in industrial applications. Only porce- 
lain enamel guarantees a lifetime of 


) 


L 
service at the least cost. 


» 20° LENGTHWISE 
SHIELDING. Optional lou- 
ver assembly provides excellent 
visual comfort. Louvers furnished 
in 4-ft. sections, hinge either 
side for easy servicing. 


30° CROSSWISE 
SHIELDING. Porcelain re- 
flector provides comfortable 
30° crosswise shielding, adds 
substantial strength and rigidity 
to the fixture. 





~ 


NEW RIBBED CON- 
STRUCTION. Reflectors re- 
inforced by die-embossed ribs 
Ribs add 
lateral stability, prevent spread- 


between apertures. 


ing, maintain straight fixture 
edges. 


Porcelain enamel does not decay or 
change with age because it is imorganic 
—nothing but rock-like minerals that 
are actually melted and fused to the base 
metal under extremely high tempera- 
ture (1400-1600°). The result is a 


CFI MEANS COMFORT FOR 


CALL OR WRITE YOUR NEAREST DAY-BRITE REPRESENTATIVE FOR THE 






























flint-hard, indestructible bond of metal 
and finish that is unaffected by time, heat, 
moisture and other harmful elements. 
















No baked enamel finish can assure you 
the non-yellowing, noncorrosive reflec- 
tion surface that porcelain enamel does. 
There are no tiny surface pores in por- 
celain enamel. Any dirt or stain is ex- 
ternal and is easily wiped away. 

Because of its undisputed superiority, 
specially formu- 
lated porcelain 
enamel witha re- 
flector factor of 
85% or more is 
the one and only 
finish Day-Brite 
uses on the re- 
flection surfaces 





. . Microphoto shows how 
of the CFI-25 metal and porcelain 
and the CFI-10 enamel fuse together to 







_..to make them form lifetime bond. 


in fact — as well as in name — a Lifetime 
industrial lighting value. 










































INDUSTRY! 


COMPLETE QUALITY STORY 





THE NEW DAY-BRITE 
LIFETIME INDUSTRIAL SERIES— 
ONLY INDUSTRIALS WITH FULL 
8-FOOT, ONE-PIECE, PORCELAIN 
ENAMELED REFLECTORS 














PWARD COMPONENT 


Sets a new high standard for industrial lighting fixtures! 10% uplighting 
reduces glare and lessens brightness contrasts. Full 8-foot, one-piece, 
porcelain enameled reflectors featuring new super-rigid ribbed construc- 
tion. Runs line up perfectly, stay perfect. Available for 8 ft. Slimline, 
4 ft. Rapid Start and the newly developed 8 ft. High-Output Rapid Start 
lamps. Engineered and built to give a lifetime of service. 


» 


SPRING-LOADED 
SOCKETS. Firm lamp con- 
tact, firm seating. Metal clad 
for positive alignment and pro- 
tection against breakage. In- 
dividually replaceable. 


J 
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COOLER, CLEANER 
OPERATION. Diagram 
demonstrates “up - draft” action 
through apertures. Constc nt flow 
of air keeps dust from settling, 
reduces operating temperature. 


“DECIDEDLY BETTER" 


DAY-BRITE. 


4107 





















FAST, SIMPLE MAIN- 
TENANCE. Reflectors on or 
off in seconds, fasten to channel 
by hand-operated 2” wing- 
nuts. Porcelain enamel wipes 
clean quickly, is noncorrosive. 


Day-Brite Lighting, Inc., 5402 Bulwer Ave., 
St. Louis 7, Mo. In Canada: Amalgamated Elec- 
tric Corp., Ltd., Toronto 6, Ontario. 









EASIER THREADING 


Another reason why... 


NEW G-E WHITE CONDUIT IS EASIER TO HANDLE 


Electrical contractors are applauding another im- 
portant quality that makes the new G-E WHITE 
rigid steel conduit faster to install—the ease with 
which it can be threaded. The metallizing process 
used to apply the zinc coating to G-E WHITE pro- 
duces a unique structure which acts as an ideal 
cutting lubricant. This process also assures easier 
bending and outstanding corrosion protection. 


G-E White is lined with a new corrosion-resistant 


coating, containing a special antifriction agent that 
lets wires slide freely and cuts fishing and wire- 
pulling time. It’s listed by Underwriters’ Labora- 
tories, Inc., and meets all Federal Specifications. 
To simplify conduit installations and guard against 
corrosion, ask your distributor about the new 
G-E White rigid steel conduit, or write Section 
C43-1118,Construction Materials Division, General 


Electric Company, Bridgeport 2, Connecticut. 
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Product News 








Hoist Control (1) 


New Bulletin 14166 ac hoist controller 
for use with wound rotor motors com- 
bines the characteristics of the eddy- 
current load brake and the regulating 
amplifier to obtain speed-torque curves 
previously unavailable on ac hoists. The 
excitation of the eddy-current load brake 
is provided by the magnetic amplifier 
whose output in turn is dependent upon 
the balance between the field strengths of 
the amplifier’s reference field as estab- 
lished by the position of the hoist master 
switch, and the amplifier’s signal field as 
established by the actual speed of the 
hoisting motor. The regulating action 
thus provided by the magnetic amplifier 
affords a set of specific lowering speeds 
virtually unaffected by changes in the 
hook load. In addition to regulating 
lowering speeds the eddy-current crane 
brake also aids the hoist’s magnetic hold- 
ing brake in decelerating the load each 
time the hoist is stopped. Automatic eddy- 
current brake failure protection is also 
provided. Lowering speeds are easily ad- 
justable by means of slide wire rheostats 
on the control panel. Publication EC-165 
is available 

Cutler-Hammer, Inc., 228 N. 12th St. 
Milwaukee 1, Wis 





Heating Units (2) 


Corox heating units are now available 
in continuous lengths up to 25 feet with 
an outside diameter as small as .230 
inch. Heaters can be formed into shapes 
and sizes to heat almost any surface or 
enclosure. Use of single, low-watt den- 
sity heaters in lengths as long as 25 feet 


ELECTRICAL 


eliminates the “sets” of two or more 
heaters. Neoprene-covered lead wires are 
attached to heater terminals and sealed 
under pressure. Heaters are made in 
copper, steel, aluminum, Incaloy, Inconel 
and other alloy tubings. 

Westinghouse Electric Corp., Pitts- 
hurgh 30, Pa. 





Mercury Switch (3) 


A new mercury switch with a lighted 
handle. A tiny neon light in the handle 
of switch glows when switch is in off 
position, making it ideal for such locations 
as bathrooms, bedrooms, long hallways, 
entrance ways, nurseries, hospital rooms, 
and hotel rooms. It also can be used as a 
“reverse” pilot light for installation at 
head of basement stairs, foot of attic stair- 
ways, etc. In such locations, the lighted 
handle not only makes these switches easy 
to locate, but indicates that the light in 
basement or attic is turned off. 

Construction Materials Division, Gen- 
eral Electric Co., Bridgeport 2, Conn. 





Lighting Fixtures (4) 


A new group of fluorescent lighting fix- 
tures for stores, known as _ Storelites. 
There are three types of fixtures and all 
are for use with only one type of fluores- 
cent lamp, the Rapid-Start. The Merchant 
comes in 2- and 4-lamp, 48-in. size. Plas- 
tic sile panels minimize side and bottom 
contrast. Choice of one-piece Diamond 
Lucite or one-piece injection molded 
plastic louver bottom enclosure. The 
Suburban has a full one-piece plastic 
body with aluminum ends. Comes in 2- 
and 4-lamp, 24- and 48-in. lengths. The 
Supermarket is a bare lamp type, in 2- 
and 4-lamp, 48- and 96-in. lengths. All 
models in this group are made for surface 
or suspension mounting, individually or 
end to end in continuous rows. 

The Miller Company, Meriden, Conn. 





Attic Fan (5) 

A new fan for small ranch type homes, 
known as the McLean VT-20 vertical 
discharge attic fan. It is designed espe- 
cially for the home having living space 
floor area of 1000 sq. ft. or less and 
having ceiling joists on 24-in. centers. The 
VT-20 fan and the 20-in. by 27-in. ceiling 
shutters can be installed in these homes 
without cutting a ceiling joist. Each fan 
features rubber mounted main bearing and 
motor; flexible steel frame; soft rubber, 
built-in, vibration absorbers; Torrington 
fan blades; long hour duty motors with 
sleeve bearings for quiet operation and 
automatic thermal overload protection. 

McLean Engineering Laboratories, 
P. O. Box 531, Princeton, N. J. 





Wiring Devices (6) 


A new series of spring-type screwless 
terminal switches and receptacles, known 
as Quickwire. They incorporate a heavy 
coil spring connector which holds the wire 
in place. The spring pressure connectors 
assures permanent contact. Wires can be 
released by the insertion of a screwdriver 
into the release hole. Devices are de- 
signed to facilitate installation. Other 
features are deeply recessed wire wells 
that prevent exposure of bare wire, fully 
enclosed housing, plaster ears and handy 
strip gauge marking on each device. Re- 
ceptacles are available in either brown or 
ivory. Switches have brown or ivory 
toggles. 

Leviton Manufacturing Co., Inc., 236 
Greenpoint Ave., Brooklyn 22, N. Y. 
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(7) 


A new system of wall-to-wall lighting, 
known as the Sylvan-Aire, incorporates 
both light and sound control. The system 
provides architectural beauty by means of 
a continuous. wall-to-wall corrugated 
white plastic ceiling, which also is the 
source of soft, cover-all lighting. Through 
the use of spaced V-shaped “Sono- 
Wedges” lined with thick glass-fiber pads, 
noise is deadened and disturbing sounds 
are reduced to comfortable levels. Fix- 
tures are concealed and can be mounted 
where most convenient 
ing systems comprise the Sylvan-Aire 
method of area lighting. In the Uni- 
spaced suspension system, fixtures are in- 
stalled on 3-ft centers to conform with 
the location of plastic supports channels. 
With the Vari-spaced suspension system, 
the number and spacing of fixtures may 
be varied in accordance with the desired 
level of illumination. The flexibility of 
the Sylvan-Aire system permits the use 
of the sound control Sono-Wedges as op- 
tional equipment. They may be added at a 
later date to a system already installed. 

Sylvania Electric Products, Inc., Salem, 
Mass 


Lighting System 


Two basic mount- 


Brackets 


(8) 


“Servisafe” wall and wood pole brackets 
are designed to permit safe ground-level 
luminaire servicing. Incorporating the 
patented Thompson disconnecting and 
lowering hanger mechanism, these units 
eliminate climbing and electrical hazards. 
To lower a luminaire mounted on a 
bracket, workmen tamper-proof 
lockbox mounted near wall or pole base 
and attaches a separate handline to op- 
erating cable. He then disconnects the 


opens 
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two hanger members with a slow pull 
and quick release on handline and lowers 
lighting fixture to ground-level. Because 
live contacts remain in fixed-position 
upper member, lowered luminaire is 
“dead”. After fixture is serviced, it is 
returned to operating position and auto- 
matically re-seated by means of handline. 
Units can be used with standard pendant 
and flood type luminaires. Mast arms 
ranging from 2 to 12 feet, in 2-ft incre- 
ments, are available. Bulletin No. 
WPH-54 is available. 
Thompson Electric Co., 
Ave., Cleveland 14, Ohio. 


1157 Power 


Selenium Rectifier 


A new rotating selenium rectifier which 
eliminates dc exciter and associated com- 
mutator troubles. The basic principle of 
applying a rotating rectifier is to mount 
the unit on the same shaft with the alter- 
nator field and ac exciter. Exciter field is 
fed from an external de supply, which 
may be another rectifier and a variable 
transformer. Output from the exciter, 
usually 3-phase, is fed into the ac 
terminals of the rectifier. Output from the 
rectifier is connected directly to the al- 
ternator field windings. Using an ac 
exciter eliminates the commutator and 
since the rotating rectifier is on the same 
shaft with the alternator field, the usual 
slip rings are not required. The rotating 
rectifier illustrated uses six individual 
5-in. diameter selenium plates. It is used 
to supply power to the field of a 30-kw 
diesel generator set, and will deliver 750 
watts at 30 volts. 

International Rectifier Corp., 1521 E. 
Grand Ave., El Segundo, Calif 


Starter (10) 

A new starter designed to give longer 
average life to regular 40-watt fluorescent 
lamps. Starter contains a glow switch 
which prevents the voltage surges which 
are sufficient to cause instant starting of 
lead-circuit lamps thus shortening lamp 
life. The new switch assures proper pre- 
heating time for lead-circuit lamps and 
prolongs lamp life. The flow switch 
starter for 40-watt lamps has _ been 
designated as the FS-400 Watch Dog 
starter. 

Construction Materials Division, Gen- 
eral Electric Co., Bridgeport 2, Conn. 


Conduit Fitting (11) 


A new series of conduit fitting Pylets 
designated the “OR” series. These are 
designed with many interchangeable fea- 
tures to meet all electrical conduit fitting 
requirements for machinery wiring as 
well as plant maintenance and new con- 
struction. The ferrous alloy castings have 
tapered machine-cut threads. Large flat- 
back area is drilled for secure mounting 
on vibrating machines and other areas. 
Interiors are roomy and smooth to 
facilitate wire pulling and rounded edges 
prevent wire damage. Oval covers have 
self-retaining screws. 

Pyle-National Company, 1334 North 
Kostner Ave., Chicago 51, I. 


(12) 

The Chalkboarder is a new fluorescent 
lighting fixture designed for the supple- 
mentary lighting of vertical surfaces. It 
provides vertical lighting of chalkboards 
in classrooms, in libraries, art galleries, 


Lighting Fixture 


and similar installations. It is also effec- 
tive when used with displays, exhibits and 
bulletin boards, and can be utilized for 
cornices, indirect lighting and wall desk 
lighting. Designed for rapid-start bi-pin 
and slimline lamps, unit can be installed 
and adapted to meet specific lighting re- 
quirements. Reflector may be rotated for 
proper shielding, and apertures in top of 
reflector permit a soft uplighting to re- 
duce contrast between unit and lighted 
area below. It is finished in gray Neutra- 
tone. Reflector is aluminum with inner 
reflecting surface finished in white super- 
coat baked enamel. Available in 4-ft. 
8-ft. and 16-ft. units for individual or 
continuous mounting. 

Smithcraft Lighting Division, Chelsea 
50, Mass. 
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WESTINGHOUSE NEW PRODUCT REPORT 


New Westinghouse aluminum bus duct 
means lower installation costs 


Westinghouse bus duct with aluminum bus bars is 
lighter. Rating for rating, it weighs about one-third 
less than bus duct with copper bus bars, giving these 
distinct advantages: 

Easier handling—every step of the way, from trans- 
portation to installation. 

Lower floor loading—on existing buildings, meaning 
that economical and modern bus duct may now be 
used where its weight may previously have been a 
prohibiting factor. 


Retains all inherent advantages of copper bus duct— 
such important, money-saving advantages as: flex- 
ibility to minimize downtime when machine loca- 
tions are changed, economy since parts are completely 
salvageable when plant change-overs occur, safety 
because of completely protected plug-ins, and 
strength due to the four channel steel enclosure 
construction. 


For additional facts, call your Westinghouse dis- 


tributor and ask for booklet B-6385. DP-5008-A 


More Westinghouse product advancements that assure time and 


money savings for installers and operators .. . 





> 


you can 6€ SURE...i¢ its 


Westinghouse 
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SEMIDIRECT LIGHTING 
20% DIRECTED TO THE 
CEILING) RESULTS IN BETTER 
LIGHTING ... BETTER WORK. 


New RLM heavy-duty luminaires 
assure greater lighting economy 


Designed for semi-direct lighting, the new RLM with 
slotted reflector provides 20% upward component 
lighting—releasing light that was formerly trapped in 
this area. And light-colored ceilings now become part 
of the lighting system—assuring highest illumination 
levels with better distribution, brightness control 
and shielding. 

But the real lighting economy test is the time and 
money spent for installation ...and in operating and 
maintaining the system at peak efficiency. Luminaire 
design makes the difference. For instance, with the 
new Westinghouse RLM heavy-duty luminaire: 
Lightweight, completely wired channels mean fast instal- 
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lation. “V” grooves for adjustable slide hangers give 
flexibility of mounting. 

Bonderized channels protect and preserve finishes. 
Heavy-duty, steel-enclosed lamp holders eliminate break- 
age; and spring-loaded sockets make lamp replace- 
ment €asy. 

Large, easy-to-grip wing locks simplify maintenance by 
making reflector removal easier. 

ETL approved ballasts assure maximum life and mini- 
mum maintenance. 

To get the full story on this new Westinghouse RLM 
line, have your Westinghouse distributor bring you 
booklet B-5644. DP-5008-B 
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New circuit breaker panelboard 
gives new low-cost protection 





It’s the new Westinghouse Type NPLB plug-in panel- 
board for lighting circuits. And it provides maximum 
protection at a new low cost through a new AB cir- 
cuit breaker. 

This compact panelboard is of the same quality 
construction as the well-known Type NPLAB. It, too, 
features snap-on covers over neutral bar and main lugs, 
special circuit breaker wiring terminals, permanently 
visible branch circuit and phase identification. 

The new circuit breaker features a quick-make, 
quick-break mechanism and provides “ON”, “OFF” 
and “TRIP” positions in the operating handle. Mount- 
ing arrangements and dimensions are identical to the 
Quicklag®-P. 

A call to your Westinghouse distributor will bring 
more facts. 























New Type MB autostarter 
has three exclusive features 








It brings these distinct and exclusive advantages to 
provide increased protection and greater savings in 
man-hours and production time: 

Air brake contacts which completely eliminate the need 
for oil or oil pans. Double contacts can now be used, 
slashing maintenance problems. Both features are 
available in all ratings, 600 volts and below. 

A visual signal that indicates when the transfer can be 
made from “start” to “run” position, eliminating all 
guesswork in the starting operation. 
Performance-proved Type MW overload relays, provid- 
ing the finest in motor protection. A third MW relay 
may be added to provide maximum protection on all 
three phases. 

The new autostarter applies wherever across-the- 
line starting current of squirrel-cage induction motors 
may exceed local power restrictions . . . or interferes 
with plant operations. Current inrush is kept within 


‘ levels, yet maximum starting torque is assured. 
DP-5008-C 
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New heavy-duty safety switch 
minimizes exposure to live parts 


That’s one of the outstanding features of the new 
Westinghouse Type “H” safety switch—designed for 
rugged, heavy-duty industrial applications. Here’s 
how it’s attained: 

Interlocked cover—cannot be opened when the switch 
is in the “ON” position. 

Micarta® shield—\ocated over the line terminals and 
minimizing exposure to live parts when inspections 
or fuse replacements are made. 


Also, the new Type “H” safety switch has a Neoprene 
gasket and trunk-type cover latches, making it a 
NEMA-1A dust-resisting enclosure. All copper parts 
are tin-plated. And the operating mechanism is con- 
tained in a rugged cast handle—leaving side gutters 
free for wiring. 

Now available in a complete range (up to 1200 
amps and 600 volts) from your Westinghouse dis- 
tributor. Call him for the details. DP-5008-D 


ci? 
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Adapter (13) 


A new 3-wire composition grounding- 
type adapter designed to adapt standard 
2-wire convenience outlets for use with 
3-wire grounding caps. The adapter will 
withstand rough treatment without crack- 
ing, chipping or breaking. This is due to 
the rugged composition material used for 
the body. Other features include parallel 
polarized slots and “U” shaped grounding 
slot; parallel polarized blades, one narrow 
and one wide; hook-type terminal for 
connecting to ground; green 3-in. thermo- 
plastic lead and double-side contacts. 
Designated No. 5273-L (with lead) and 
rated at 15 amps, 125 volts, the adapter 
meets UL specifications and is designed to 
ASA standards. Literature is available. 

Harvey Hubbell, Inc., Bridgeport, Conn. 


Wire Markers (14) 


New all-temperature wire markers that 
vithstand heat to 300°F, in- 
termittent heat to 450°F, and continuous 
cold to —300°F, indefinitely. For elec- 
trical construction work, markers provide 
economical methods for identifying wires 
and conduits. Markers are mounted on 
handy dispenser cards treated with No. 
RC-7 blue streak release coating. Markers 
are treated with plastic over- 
coating, which protects them from dirt, 
dust, grease, moisture and abrasion. They 
are available in two 
markers for wires over 


continuous 


silicone 


sizes: 14-in. long 
14-in. O. D., and 
44-in. for small gage wires. Bulletin No. 
130-B is available. 

W. H. Brady Co., 727 W. 
Ave., Milwaukee 12 Wis 


Glendale 


Mit Guano 


Fa WBELS 


FAN SECTION 


ee MOUNTING LEGS 
. 


(15) 


\ new multi-zone air conditioning unit 
which can supply individual temperature 
and humidity requirements of as many as 
12 zones in a building. The central plant 
unit maintains a comfortable temperature 
in various zones regardless of variations 
in building construction, changes in occu- 
pancy, wind or solar exposure. The unit 


Air Conditioning Unit 
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forces air over either cooling or heating 
coils or a combination of the two accord- 
ing to demands of zones. Two non-over- 
loading, backwardly-inclined blade fans 
operating in a pressure chamber constitute 
the fan assembly. Unit is available in 
seven sizes ranging from 1,665 to 21,000 
cubic feet per minute. While designed 
primarily for office, commercial and public 
buildings, unit is equally applicable in 
large residences where individual zone 
control is required. 

Westinghouse Electric Corp., Sturte- 
vant Div., 200 Readville St., Hyde Park, 
Boston 30, Mass. 


(16) 


A new Class “B” transformer designed 
to permit a temperature rise as high as 
80 degrees Centigrade. Because of its 
higher operating temperature, the Class 
“B” unit is lighter and smaller than a 
comparably rated transformer with 
Class “A” insulation which is designed 
for only a 55 degree Centigrade rise. For 
use on circuits of 600 volts or less. Inte- 
gral wiring compartment for primary and 
secondary terminals eliminate necessity 
of additional wiring boxes. 

Dongan Electric Mfg. Co., 2987 Frank- 
lin, Detroit 7, Mich. 


Transformer 


Lighting Fixtures (17) 


The “Diamond Jubilee Series” of light 
fixtures are for use in offices, banks, 
schools, stores and corrid»ors. The special 
unbreakable thin translucent corrugated 
“Lumi-Plastic” bottom and sides offer 
high light transmission with low surface 
brightness. All lamps and component 
parts are hidden from view. A special 
combination hinge and latch permits ease 
of cleaning and relamping by swinging 
down the “Lumi-Plastic” diffuser frame 
leaving both hands free to use. Fixture is 
now available in three widths—16, 28 and 
40 inches. The respective fixtures use 2, 
4 and 6 lamps. Lengths of fixtures are 
96%, 72% and 48% inches. Depth of all 
fixtures is 634 inches. Units may be 
used individually or in continuous rows. 

Luminous Ceilings, Inc., 2500 W. North 
Ave., Chicago, Til. 


"Service-Master saves 
me up to one hour of 
service time every day * 

















THE IDEAL ELECTRICAL 
CONTRACTING AND 
MAINTENANCE BODY 


Here’s the body that takes a completely 
equipped shop to the job, and saves up to 
75 minutes per day. Using the latest 
average service base rate of 6 cents a 
minute and an average saving of 30 min- 
utes a day Service-Master saves 
$478.00 worth of time a year. Available 
in sizes for 1/2, 34, 1, and 1/2 ton chassis 
— regardless of age or make. The coupon 
below will bring complete details, with 
no obligation to you. 


MAKE YOUR PICK-UP TRUCK 
A SERVICE TRUCK, TOO! 


TWINS 
& —= 


for Y2 and % ton pick-up trucks 


These easy-to-install tool and material 
compartments are finished in baked-on, 
medium-dark green enamel. Parts bins are 
built-in. Doors have slam-action catches, 
with locks keyed alike. Available with 
overhead rack. 





McCABE-POWERS AUTO BODY CO. 
5900 No. Broadway « St. bovis 15, Mo. 
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Please send me complete details on: 
SERVICE-MASTER SERVICE-TWINS [ | 


Name 





Company 





Address 





City & State 
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GENU/WE Wadkner 


Choosing replacement brushes on the basis of cor- 
rect size alone just isn’t enough to assure “‘like new”’ 
performance for the motor you're repairing. The 
replacements must be the same grade of carbon as 


the original, too! 


Wagner carefully selects the finest obtainable 
brushes for each particular motor to safeguard the 
Wagner reputation for quality. Be sure to replace 
them with genuine Wagner brushes— identical in 
grade as well as size. They’re easy to identify 
—the name WAGNER is stamped on every brush. 


PE Send for the NEW 


Electrical Service 
Catalog MU-40 


"This valuable catalog helps determine 
the catalog number and price cf genuine 
Wagner Motor Parts. Every repair shop 
should have a copy—send for yours today. 


WAGNER ELECTRIC CORPORATION 

6413 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 
MOTORS - BEARINGS - STANDARD ROTORS 
BRUSHES - CAPACITORS - COMMUTATORS 


OVER 750 AUTHORIZED SERVICE STATIONS 
MSS4-12 OR PARTS DISTRIBUTORS 





Switch Support (18) 


A new switch support, designed specif- 
ically for low-voltage remote-control 
flush switches and remote-control mas- 
ter selector switches. Support can be 
used on dry-wall, plaster wall, or heavy 
wall (3-in., 544-in. and 1-in. construction). 
It will take one, two, or three remote- 
control switches or one master selector 
switch. Three nail holes provide easy, 
rigid mounting, and recessed holes allow 
tight seating of switch mounting strap 
screws. 

Construction Materials Division, Gen- 
eral Electric Co., Bridgeport 2, Conn. 


Fluorescent Floodlight (19) 


A new high-pole-mounted fluorescent 
floodlight for service station lighting. The 
new 9000 Series luminaire projects a 
broad iong-throw beam of white glareless 
light over driveways, ramps and ap- 
proaches. Unit is designed for use on 
existing poles. Watertight housing is of 
welded, die-formed aluminum, while 
frames using either Plexiglas or Alba- 
Lite glass are of extruded aluminum. 
Specular reflector is formed from Alzak 
aluminum sheet. Pole-fitting mounting 
arm is adjustable from horizontal to 10, 
20, 30 or 45 degrees. Unit measures 72-in. 
by 16%-in. by 83-in. and is wired ready 
for connection in the field. It uses four 
100-watt cool white, rapid-start fluores- 
cent lamps. 

Guardian Light Company, 500 North 
Blud., Oak Park, Ill. 


Air-Break Starters (20) 


A new line of air-break starters for 
200-5000-volt squirrel-cage, wound-rotor 
and synchronous motors. Starters are 
built in three styles: 500,000 kva inter- 
rupting capacity; with power fuses for 
systems of 150,000 kva (2300-volt) and 
250,000 kva (4600) availability; and in 
the Valimitor (volt-ampere-limitor) style 
in which air-core reactors limit infinite 
kva to a finite value within the rating of 
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the starter. Type ZHA air-break con- 
tactor, has an interrupting capacity of 
50,000 kva. Incorporated in the complete | 
starter are safety door-switch on discon- 
nect-switch compartment, swinging over- | oe 


load panel, self contained bus for group P 
installation, meters are required and | & F . 
cabinet-doors which may be lifted off con- 
cealed-type hinges during installation. | ‘ 
Contactor is accessible from front and 
rear of cabinet. For reversing service, | 
forward and reverse contactors are | 
mechanically as well as electrically inter- 

‘ locked. 

Electric Controller & Mfg. Co., 2700 
East 79th St., Cleveland 4, Ohio. 
























(21) 


Model 292 Series Capacitrol has been 
designed for accurate indicating and in- 
stantaneous control in the process indus- 
tries. This easy to service instrument 
uses plug-in components. Both tempera- 
ture measuring system and control chassis 
are of plug-in design. Model 292 Series 
provides for flexible “on the job” adjust- 
ments. The balancing adjustment for tun- 
ing the alignment index and indicating 
pointer to exact coincidence, plus adjust- 
ment of anticipatory action cycle time, 
along with control setting are all front 
accessible. Bulletin F 5358-1 is available. 
Wheelco Instruments Division, Barber- 


Colman Co., Rockford, Ill 


Control 














power distribution 
and lighting 


Hydraulic Switch (22) These Hevi Duty dry type transformers are in- 


Hydratube is a hydraulically operated | 
electrical switch self-contained in a 4-in. 
diameter flexible plastic tube. Flexibility 
of plastic tube allows it to be bent in 
excess of 90° without impairing operation 
of switch. Adjustment can be made so | vide many years of dependable service under 
that pressure as low as 1 oz. will actuate 
switch, when installed on a_ horizontal 
plane. Capacity of palladium contacts is 
approximately l-amp when switch is ad- | t For more information about Hevi Duty dry 
justed to require 6 to 8 oz. pressure. | type transformers write for 
Hydratube is available in standard lengths | 
of 6 ft. and 12 ft. Lengths up to 300 ft can Bulletin HD-499. 
be made to order. Hydraulic fluid is 
permanently sealed in plastic tube. A spe- 
cial rubber extrusion is available for 
mounting, and is designed to be mounted 
on flat, round or uneven surfaces. It can 
be used anywhere an extended length 


a Ae Om ae eee See, 
sensitive switch is required for automatic : f-Ae TRIC EXCLUSIVELY 
or manual control. Ce eee eeeneee HEVISDUT-Y vated 


Recora Company 56 West 103d St. DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
Chicago 28, [Il MILWAUKEE 1, WISCONSIN 


stalled in the new casting cleaning plant of the 
Bucyrus-Erie Company of South Milwaukee, 















Wisconsin. They are designed and built to pro- 


adverse conditions. 





































ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1954 


FURNAS 
ELECTRIC 


FOR STARTER CAPACITY 
NEVER USED? 


THE ANSWER TO THIS QUESTION COULD 
SAVE hard-earned dollars needlessly 
thrown away. 


When choosing from the widest range 


of starters in the 1-50 hp range, you | 


save by selecting the starter matched to 
the job—with no wasted capacity. 


Furnas Electric starters—nine of them 
in the 1-50 bp range—are designed and 
built to match most applications. 


Save 251. TODAY 


LIKE THIS 


Here’s an example of typical savings you 
can earn through proper starter selec- 
tion: for 10 hp service, for example, 
you'd select Furnas Electric Type YE 
rated for the job. This saves you up to 
25% on initial costs and 40% on space 
over a YF size 2 (rated 25 hp) normally 
selected for 10 hp service. 


Ali of the nine Furnas Electric sizes 
offer worthwhile savings. 


Important rearures 


Furnas Electric starters give you these 
additional benefits. Dual Voltage Coils— 
matched to motor voltage. Thermal Over- 
load Protection. Shallow Case for easy 
wiring. Durability to stand up under 
rough service. Arc Resistant Terminal 
Board. Arc Quenching Silver Contacts. 


lof, RANGE OF 


OTHER PRODUCTS 


Pressure switches for air and water ap- 
plications. Drum controllers for revers- 
ing, multi-speed and reversing multi- 
speed service. 


Write today for full story or contact our 
representative near you. Furnas Electric 
Co., 1067 McKee St., Batavia., Illinois. 
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Door Opener 


(23) 


A new all-in-one package  electro- 
hydraulic door operator called the Super- 
matic. It is for installation on all swing- 
type doors weighing up to 350 pounds, and 
provides completely automatic door con- 
trol for supermarkets, banks, 
hotels, restaurants, showrooms—all com- 
mercial buildings and institutions. Door 
operators are instantly activated by pres- 
sure on a treadle or by breaking an elec- 
tric eye beam. Each operator is a pack- 
age, 29-in. long by 1l-in. wide by 6%4-in. 
deep, and is a universal unit for either left 
or right hand door operation. Unit is in- 
stalled out of sight under the door’s thresh- 
old, sealed weathertight, and will func- 
tion at all temperatures from minus 40° 
to plus 200°F. The treadle, which elec- 
trically activates the operator, lies flat and 
divided by the door. Control box houses 
an adjustable timer to hold the door open 
for the desired length of time, and a 
switch for “automatic”, “manual” or “full 
open” position. This box may be mounted 
anywhere and wired to the operator 
through a conduit. 

National Pneumatic Co., Inc., Boston 19, 
Mass. 


stores, 


(24) 


This new home fire alarm is designed to 
provide immediate warning of fire to the 
householder through a detector device 
with a bell signal. The alarm is packaged 
with complete instructions for installation. 
It includes a signal unit with a highly 
audible, distinctive sounding bell, a bell- 
ringing transformer, and a test button, 
fully enclosed in a 2-in. deep box. Metal 
box is covered by an aluminum plate, ap- 
proximately 6 inches by 5 inches, equipped 


Home Fire Alarm 


with cord and plug, for mounting on the 
wall. Two thermal detector units are sup- 
plied as standard equipment. It is recom- 
mended that the signal unit of the alarm 
be mounted in master bedrooms or hall- 
ways in the sleeping area of homes. Unit 
does not require adjustment or servicing, 
and may be checked at any time by 
pressing the test button, or holding a 
lighted match directly under a detector. 
The alarm is set for release whenever 
temperatures reach 140°F within the 400 
square foot area covered by each detector. 
Except for a 115-volt supply to trans- 
former, the system operates on a 10-volt 
“bell transformer” current. 
Edwards Company, Norwalk, Conn. 


Immersion Heater (25) 


control and the Corox 
element have been combined in a one-piece 
immersion heater. It is designed to con- 
vert any domestic water tank up to 100 
gallons capacity to automatic electric 
heating. Thermostat may be adjusted to 
maintain constant water temperatures in 
a range from 120 to 180 degrees F. Unit 
is available in power ratings from 750 to 
2500 watts for either 118-volt or 236-voit 
applications. Heaters are applicable to 
laundry equipment, steam tanks, labora- 
tory equipment and dairy equipment. 

Westinghouse Electric Corp., Pitts- 
burgh 30, Pa 


Thermostatic 


(26) 


\ new circline lighting fixture, called 
the “Saturn”. It combines the new 40- 
watt circline lamp with the standard 
32-watt lamp. Perforated steel louvers 
are utilized not only as lamp supports, but 
also as an effective means of obtaining a 
low brightness effect. Unit is available in 
white baked enamel with chrome center 
ornament, or in all-chrome, and the 
louvers are finished in aluminum gray. 
Instant-lighting ballasts are incorporated. 

Carter Lighting Co., Chelsea 50, Mass. 


Lighting Fixture 
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and here’s why 


injection 
molded 


Special rubber compound, 
at pressures exceeding 
7500# p.s.i. forced 
around jacket, insulation 
and blade junctions in- 
sures dense permanently 
sealed rubber cap. 


plated blades 


Complete Cadmium plat- 
ing, from tip to conductor 
crimp, assures electrically 
superior connections, 
better contact surface 
within receptical and 
clean bright blades. 





100% “cords” 

control 
From rubber, com- 
pounded specially at the 
Paranite Mill, through 
stranding, insulating, in- 
jection molding, strain- 
reliefs, terminals, and 
tests, these cords are 
100% inspected and UL 
approved. 


It takes specially compounded rubber, precisely 
controlled equipment and close supervision to in- 
jection mold these 90° angle caps . . . but look at 
the results! You get a firm, dense and more uniform 
permanently molded cap that means complete cus- 
tomer satisfaction. 

Cadmium plating of blades is another important 
“extra” you get with all PARANITE Range, Dryer 
and Appliance Cords . . . which assures a more de- 


WIRE & CABLE SOMCE 1OR0 ® 





electrically 
superior 
Insulation Resistance be- 
tween conductors exceeds 
32,500 meg-ohms. (50 
meg-ohms standard). 
Dense molded cap insures 
exceedingly high dielec- 
tric strength properties. 


pendable and surer electrical contact. 

PARANITE Cords give outstanding performance 
::. Insulation Resistance of over 32,500 meg-ohms 
and extremely high dielectric qualities prove 
their superiority. 

To perfect, manufacture and 100%-inspect cords 
of this calibre takes extra effort . . . but PARANITE 
“Safe” Cords have a reputation to maintain and 
they must be RIGHT! 


RANGE CORDS 
RP-1 2 #8—1 #10 
RP-2 2 #6—1 #8 
RP-3 3 #6 


DRYER CORDS 
RP-10-PG 3 #10 


separately packed in sturdy cartons 





if it's 
PARANITE 
it's right 


PARANITE WIRE & 





CABLE DIVISION + ESSEX WIRE CORPORATION 
FORT WAYNE 6, INDIANA 


MANUFACTURING PLANTS: Birmingham, Alabama; Anaheim, California; Jonesboro, Indiana; Marion, Indiana. 


WAREHOUSES* AND SALES OFFICES 

* Atianta, Georgia, 241 Boulevard, N. E. 
Boston, Mass., 1040 Tremont Street 

* Chicago, Illinois, 411 South Peoria Street 
Cleveland, Ohio, 1900 Euclid Avenue 
Dallas, Texas, 1917 Levee St. 

* Detroit, Michigan, 634 Selden Avenue 


Hartford, Connecticut, 119 Ann Street 
Indianapolis, Indiana, 5219 Crittenden Avenue 

* Kansas City, Missouri, 2000 Forest Avenve 

* Los Angeles, California, 2240 East Washington Bivd. 
Mi polis, Mi ta, 5407 Excelsior Boulevard 

* Newark, New Jersey, 457 Frelinghuysen Avenue 
Omaha, Nebraska, 320 W. O. W. Building 


* Portland, Oregon, 525 North Tillamook St. 
Upper Darby (Philadelphia) Pa., 6816 Market Street 
Rochester, New York, 207 Powers Building 

* San Diego, California, 1305 Harbor Drive 

* Saint Louis, Missouri, 3435 Chouteau Ave. 

* San Francisco, California, 1077 Howard Street 
Springfield, lilinois, 104 South 6th Street 
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always tops 
in its class... 


The only 40% 
BRONCO (240% —~pHRRER BY WEIGHT rubber-jacketed 
portable cord 
with branded jacket. 
And it is self- 
satin, Sade Getta, Sho measuring, too— 


severe conditions are encountered 


. * 
and maximum protection is required, branding IS 


the cord and cable to specify is 


BRONCO 60 CERTIFIED with 60% 
by weight Neoprene Saiedsd beau. repeated every 
two feet! 


SOLD NATIONALLY BY ELECTRICAL WHOLESALE DISTRIBUTORS 


Manufactured by WESTERN INSULATED WIRE CO., Los Angeles 58 © California 


Motor (27) 


A new totally enclosed fractional horse- 
power motor for shaft-mounted fans and 
blowers. Light weight and small size pro- 
vide maximum power in minimum space. 
The new design has extended through bolts 
which provide a solid mounting face be- 
yond the surface of the end shield. Re- 
silient rings on bearing housings, and 
optional resilient base, make possible a 
wide variety of mounting arrangements. 
The single- and two-speed, totally-en- 
closed, fan-cooled, shaft-mounted fan and 
blower motor is designed especially for 
continuous service under severe conditions 
of dust and dirt. Designed for applica- 
tions having moderate thrust, motor is 
available in one- and two-speed single- 
phase models, and in single-speed poly- 
phase models, with ratings up to % hp. 

General Electric Co., Schenectady 5, 


N. Y. 


Lighting Fixtures (28) 


New contemporary light fixtures, called 
the “Decorator” line, have been added to 
the Moe Light line. Modern in design, the 
lights are available in three general types: 
contemporary’ ceiling-mounted plastic 
“bubble” lights; pull-down reel types in 
both “bubble” and reflector shade designs ; 
adjustable plastic shaded wall-mounted 
plug-in fixtures. 

Thomas Industries Inc., Moe Light 
Div., 700 Oak St., Fort Atkinson, Wis. 


Exit Light (29) 


Light Warden automatic emergency 
exit lights and safety signs provide 
greater safety in plants, hospitals, thea- 
tres and other places of public assembly. 
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Units are designed to operate from 
regular 115-volt lighting circuit and in 
addition provide instant, automatic emer- 
gency light when source of power fails. 
This is accomplished by batteries con- 
tained within the unit and a relay which 
closes the low-voltage circuit auto- 
matically whenever the 115-volt service 
fails. Both wet and dry battery operated 
models are available. Wet battery models 
contain equipment that automatically keep 
the battery at a full charge. Dry battery 
models use standard 6-volt batteries. 

Electric Cord Company, 195 William 
St., New York 38, N. Y. 





Instrument (30) 


The Brunt faultfinder, Universal Model 
No. 54, is a portable ground detector and 
fault locator for use on energized power 
lines. By means of a voltage selector 
switch, this instrument may be used on 
power voltages of 120, 240, 480, or 550, 
ac or ungrounded dc. It locates grounds 
on energized power lines, without inter- 
fering with continuous production. In 
use, it transmits an audible signal over 
the faulted line, until the point of fault is 
reached, where the signal dies out. This 
signal enables it to be used in dark or in- 
accessible locations, and for tracing over-~ 
head or buried lines. 

Parr Manufacturing Corp., 44 Austin 
a. Newark 5. N. i 
NEOPRENE BY WEIGH? ar 


CERTIFIED L 60% 


Control Units (31) 


“Channel wiring” is a new design fea- 
ture of the control units of all-electric 
adjustable-speed V*S drives. This innova- 
tion involves two new approaches to basic 
principles—leading wires across the sur- 
face of the control panels through protec- 
tive “channels”, and coding the wires, by 
number and color, and no longer showing 
the actual wires on the diagrams. The 
result is added protection for the panel 
wiring, simplification of wiring diagrams, 
and easier alteration for possible future 
changes of drive functions. Under the 
new system the wires are carried in duct- 
like channels which have perforated sides 
for the exit of each wire to its proper 
destination. 

Reliance Electric and Engineering Co., 
1088 Ivanhoe Road, Cleveland 10, Ohio. 
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World’s Newest 
Steel Mill Selects 


ON 7, 


Se, 


TROLLEY-ORE 
BRIDGE 
power and control con- 
ductors mounted for 
under-running contact 
on rugged Keystone 
porcelain-covered 
Strain Insulator assem- 

blies. 


a 


awa 
om 5 


"Ps 


tl 








RUNWAY-ORE UNLOADER RUNWAY-ORE BRIDGE COKE QUENCHER 

Keystone Type PS Collector heavily equipped with Keystone Glastic Con- Power rails equipped with Keystone 
constructed for severe service. Both tact-rail Insulator assemblies for wet-process porcelain petticoat-type 
contact rails and collectors insulated under-running contact-rail service. Insulators providing tong leakage 
with Keystone Glastic Insulators. distance for wet, dirty applications. 








SERVICE ENGINEERED 


KEYSTONE INSULATORS 
FOR UNFAILING PROTECTION 


When U. S. Steel engineers built the Fairless Works to be 
the most modern mill in the world they had to consider 
every product for peak efficiency. For insulators on power 
lines and rails Keystone Insulators were selected and 
installed from the ore unloader right on through the plant. 


Keystone Insulators are “service engineered” to take the 
toughest treatment on all installations. They have been 
proved and approved by years of unfailing service in 
the leading industrial plants throughout the world. They 
include: 


Moulded Glastiec Insulators 
Wet-Process Porcelain Insulators 
Semi-Porcelain Insulators 
Moulded Phenolic Insulators 


For long, strong life and peak protection there’s a 
Keystone Insulator that is ‘service engineered” to meet 
every need in your plant. Let ESM engineers help you 
select the right mechanical and electrical qualities to 
solve your problems. Write today for complete catalog on 
these Insulators, Keystone Collectors and Rail Shoes. 


i SSeNSaiINe 


——— =" 


COKE OVEN vails insulated with 
Keystone wet-process porcelain corru- 
gated-type Insulators for over-running 
service. 


Philadelphia 32, Pa. 


SOAKING PIT crane runway power conduc- 
tors equipped with Keystone semi-porcelain type 
Insulators with Keystone phenolic type Giant 
Strain Insulators providing double  sofety. 





OPEN HEARTH Crane runway power 


rails supported on rugged 
Keystone semi-porcelain 


Insulators. 








‘ Represented in Canada by Lyman Tube and Bearings, Ltd., Montreal and Toronto: 











Just 30 SECONDS 


to tape the Average 
STATOR COIL! 


— ... When You Install — 
A HIGH SPEED 


TAPING 
& T\ MACHINE 











Durable .. 
Pays 
for 
Itself! 


% ENDS SLOW HAND WORK 
% ENDS DRUDGERY 


% INSURES CUSTOMER 
SATISFACTION 


Modernize now for profit's sake! 
You form far more coils in less 
time —eliminate drudgery as 
well. Insures customer satisfac- 
tion on every job. A proved time 
and labor saver in shops every- 
where, the P & R High Speed 
Taping Machine quickly pays 
for itself; goes on year after 
year saving you money. Con- 
venient time payment plan. 
Available for floor mounting as 
shown or for bench mounting. 


WRITE NOW—a postcard 
brings full details 


Engineering 
Craftsmanship 


P. O. Box 1042 Atlanta, Ga. 











Electric Heating Element (32) 


A new type of copper-clad electrical 
heating element, known as _ Heatflex 
mineral insulated heating unit. It can be 
wrapped around almost anything, im- 
mersed in any solution non-corrosive to 
copper or enclosed in any material. Ele- 
ment consists of a seamless sheath of self- 
annealing copper in which is enclosed a 
pair of copper resistance wires, spaced 
and insulated by a magnesium oxide. 
Heatflex can be formed to any surface— 
tanks, pipes, switches—without 
tools. It can be operated at any tempera- 
ture from below freezing to 482° F and 
controlled to precise temperatures. Some 
of the advantages are heat-resisting, non- 
inflammable, rugged, self-grounding, 
compact, flexible, waterproof, chemical 
resistant, resistant to thermal shock and 
non-deteriorating. In standard construc- 
tion, it is less than %-in. in diameter. 
“Hot” and “Cold” sections can be pro- 
duced in any length to suit job require- 
ments. 

Continental Electric Equipment 
Box 1055, Cincinnati 1, Ohio. 


valves, 


Co., 


(33) 


New 3-hp water-cooled residential air 
conditioning unit attaches to existing duct 
work, is controlled automatically by a 
heating thermostat, and is designed to 
cool a 5-6- or 7-room home. Unit includes 
a hermetically sealed compressor with 
hydraulic expanding evaporator tubes for 
high heat transfer, a water-cooled con- 
denser for high efficiency, a self-contained 
blower fan and plenum chamber. 

Mitchell Manufacturing Co., 2525 Cly- 

| bourn Ave., Chicago, Ili. 


Air Conditioner 


Multi-Control Wiring System (34) 


A new low voltage multi-control wiring 
system for controlling lighting and appli- 
ance loads in the home. Through the use 
of small relays, which are actuated by 
low voltage switches, lighting and appli- 
ance circuits may be controlled from one 
or any number of desired locations. An- 
other feature is the master switch con- 
trol. One or more master switches may 
be installed at strategic locations for the 
control of any number of circuits. Multi- 
control may be used as an entirely new 
system or to supplement existing wiring. 
System utilizes a magnetic relay operated 
by low voltage switches to control loads. 
Relay operates on 24-volt current. Master 
selector switches permit control of numer- 
ous circuits from centrally convenient 
locations. Literature is available. 

Bryant Electric Co., Box D, Barnum 
Station, Bridgeport 2, Conn. 


Industrial Fixture 


A new fixture with a 25% upward 
component of illumination is now avail- 
able for industrial applications. Called 
the Lifetime CFI-25, the unit has an 
8-foot reflector of white porcelain enamel, 
an 85% reflection factor, ribbed construc- 
tion to prevent reflector from spreading, 
longitudinal louvers to provide 30 degree 
crosswise shielding, and die embossed 
apertures. 

DayBrite Lighting, Inc., 
Ave., St. Louis 7, Mo. 


5411 Bulwer 


(36) 


Pulsed-beam photoelectric relays, called 
Modulite equipment, provide electric eye 
control of industrial and commercial op- 
erations. Equipment is unaffected by sun- 
light, flashlights, headlights, etc. Pro- 
jector houses a low voltage incandescent 
lamp fed from a step-down transformer. 
Light output from the lamp is pulsed by 
a revolving disc with holes near its outer 
edge. The disc is placed between the 
lamp and the output lens. The frequency 
of the pulse is several hundred times per 
second. The receiver is tuned to the fre- 
quency of the light pulsations and is in- 
sensitive to steady light or light at other 
frequencies. Typical applications include: 
door control, control of conveyor transfer, 
materials counting, automatic machines 
and burglar protection. Units are rated 
for light distances of 30, 200 and 1000 
feet; required supply voltage is 105-125 
volts, 50-60 cycles. 

Electronic Control Corp., 1573 E. Forest 
Ave., Detroit » A Mich. 


Photoelectric Relays 
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AUTOMATIC STARTERS i 


- —* 


Bulletin 709 solenoid 
starters in 8 sizes up 
to 300 hp, 220 v; 
600 hp, 440-550 v. 
Enclosures available 
for every kind of 
operating condition. 








MANUAL STARTERS 
—r Bulletin 609 manual 


starters in 2 sizes up 
to 5 hp, 220 v; 7'4 
hp, 440-5509 v, with 
2 accurate thermal 
overload breakers. 





Wren 
OILTIGHT STATIONS 


Bulletin 800T oiltight 
push buttons for 
machine tool service. 
A full line, with or 
without pilot lights, 
and single or multiple 
push button stotions. 











a , J 

















RELAYS & CONTACTORS LIMIT Pe 


Bulletin 700 ; - ' Bulletin 801-802T oo 
solenoid re- A: : . standard and ie 
lays from | to . é : Ve @ precision limit = 

8 poles. Con- ‘ 1 os switches in hun- bi 6, 
tactors up to } ‘ dreds of styles 

900 amps. 8) x / a “4 and combinations. 
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Tinius Olsen Milling Machine equipped with 
Allen-Bradley manual and automatic motor controls, 


WHEN YOU ARE UP AGAINST A MOTOR CONTROL PROBLEM 
Look for Hhe answer WW THE A-B HANDY CATALOG 


Motor control requirements are becoming more and 
more complex... with more limit switch circuits... 
more relays...more timers...more push buttons. 
You can find the right combination of control units in 
the Allen-Bradley Handy Catalog—have a copy on 
your desk for quick and easy reference. It is a 120- 
page motor control guide with ratings, dimensions, and 
prices of starters, relays, limit switches, drum controllers, 
rheostats, push buttons, and many other accessories. 

Look for the answer to your motor control problems 
in the Allen-Bradley Handy Catalog. Write for your 
copy, today. Remember, Allen-Bradley control is 
Quality Control! 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited—Galt, Ont. 


wv’ ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 


10—54—M 





AUXILIARY CONTACTS 


SO EASY TO INSTALL 


ALLEN-BRADLEY 
Solenoid Starters 





—————S 


al. ~ Oe 
\) See 


NOW — with these new Bulletin 895 auxiliary contacts, you 
can add to your Allen-Bradley starters extra pilot circuits for 
operating relays or pilot lights. They are quickly attached to 
the arc hoods of Sizes 0 to 3 solenoid starters. (See line 
drawings at left.) 

Two contact arrangements are available...one has either 
a normally open or a normally closed contact... easily 
changed from one to the other. The other has both a normally 
open and a normally closed contact. Bulletin 895 contacts 
are available for Sizes 0 and | starters, while the construction 
for Sizes 2 and 3 starters is the same. 

These auxiliary contacts are operated by the solenoid 
plunger. Terminals are front connected. The double break, 
silver alloy contacts need no maintenance. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Limited— Galt, Ont. 


ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 





(37) 


Tempotherm is a new electric clock- 
type, day and night thermostat. Styled in 
satin-finished steel, it auto- 
matically lowers and raises temperatures. 
Two basic models are available for op- 
eration of 24-volt 2-wire heating control 
systems. One is designed for moderniza- 
tion purposes and a plug-in transformer 
to supply current for the clock. It is also 
furnished with an extended base to cover 
any wall markings left by the original 
thermostat. Tl 
construction—has 
standard 2 by 4 
in horizontal 


Thermostat 


stainless 


second model—for new 
which fits a 
junction box mounted 
position. Finger-tip roll 
dials with easy-to-read markings are pro- 
vided for selecting day and night tem- 
peratures Mercury switch operation. 
Unit is equipped with a clock motor espe- 


cially designed for cool operation. 
General Controls Co., 


a_ base 


Glendale, Calif. 


Coffee Urn Heater Unit (38) 


A 3-phase electric coffee urn heater 
unit has been developed for the commer- 
cial cooking field. It is designed to sim- 
plify wiring at installations where 3-phase 
power available—at new or 
modernized restaurants, hotels, clubs, or 
diners. Designated as Chromalox type 
TTUH, the wide 
range of sizes and ratings, is adaptable 
equipment. Unit can also be used in steam 
tables or other containers with a minimum 
water depth of inches. Unit has 
tubular-type, sheathed heating 
elements. An accessory 3-heat, 3-phase 
switch permits heating at %4, ™% or full 
power, but automatic control can also be 
provided by thermostat to maintain 
precise temperatures. Capacities range 
from 1,000 to 6,000 watts, while voltage 
ratings of 120, 208 or 240 are available 
in all wattages 

Edwin L. Wiegand Co., 
Blvd., Pittsburgh 8, Pa. 


- , 
supply is 


element comes in a 


copper 


7637 Thomas 
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Welders (39) 


A complete new industrial line of low 
maintenance, ac welders for high speed 
production. The line consists of NEMA 
rated 300-, 400- and 500- amp models. 
Welders feature stepless current control, 
silicone insulation, aluminum coil wind- 
ings, and are equipped with a large cur- 
rent scale, which the operator can read 
from a considerable distance without re- 
turning to welder. Fingertip current ad- 
justment and quieter operation are made 
possible by a new feature in which the coil 
supports float in a special rubber bushing. 
Wide current ranges on the welders en- 
able them to be used on practically all 
industrial applications ranging from light- 
duty, low current, to heavy-duty, high 
current welding jobs. Designated 6WK- 
30L, 6WK40L, and 6WKSOL, the units 
are available for 220/440- or 550-volt op- 
eration. Bulletin GEC-1259 is available. 

General Electric Co., Schenectady 5, 
Ae 2 


“Calculites” are 
available for downlighting 


Lighting Unit 


Six new decorative 
special areas 
residences, restaurants, lounges, hotels 
showrooms One is_ particularly 
ommended for re-lighting projects, 
holes 
other 
are equipped with special Colou- 
ertical t 
tiny beads of warm- 
esistant 


ceiling 


by obsoleted fixtures The 


its wide dome overs 


1 lenses, the surfaces of 
hich are fused with 
tinted Heat 


trimmings are also included. 


glass reflectors 
and brass 
, 


These Cal 
lesigns and in various 


ulites come in several basic 
Features 
I adjustable 


plaster frames, mounting bars for wooden 


sizes. 
yf fixtures include pre-wiring, 
joist construction and special springs to 
facilitate relamping 

Lightolier, Inc., 11 1st 36th 
New York, N. Y 


Street, 


‘41) 


The new Bendix-Friez automatic hu- 
midistat control is a automatic control to 
operate electrically powered humidifiers 
Control 
operates in much the same manner as the 
thermostat. Hang it on the 
wall and plug it directly into the wall 
outlet. Plug in the humidifier or dehumid- 
ifier. When instrument is used with de- 
humidifier and moisture content of air 
rises above the set level, the control turns 
on the dehumidifier. When moisture 
content of air drops below set level, the 


Control 


and dehumidifiers up to % hp. 


room type 





Offers over 
15,000 TYPES, SIZES 
and RATINGS of 


ELECTRIC HEATERS 


eFAST e@EFFICIENT 
e ECONOMICAL 
eEASY TO INSTALL 


Regardless of your heating prob- 
lems, there are Chromalox Electric 
Heaters that give you the heat you 
want when you want it. Compact 
Chromalox Units provide depend- 
able, around the clock service; they 
are easily installed in existing or 
new equipment. Operating temper- 
atures can be quickly regulated 
manually or thermostatically to fit 
the work requirements in your plant. 


R NX oN 
101 vays 


10 apply 
ELECTRIC Heay 


EDWIN L. WIEGAND CO., Industrial Division 
7637 THOMAS BLVD., PITTSBURGH 8, PA 
Send me the illustrated booklet “101 


\ i - 
Ways To Apply Electric Heat 1B-19A 























ELECTRIC HEATING AT ITS BEST! 
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VETERANS HOSPITAL 
N.Y. CITY 
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INSTALLATION SUPERINTENDENT SAYS: 


Gentlemen: 
As superintendent of a lead 


ing hospital equipment company 


responsible for the erection and installation of metal cabinets 


and laboratory equipment 


used Rawiplugs extensively. 


at the N.Y.C. V.A. Hospital, | 
This was in preference to any 


other type fasteners being used in a similar type of construc- 
tion. My experience with many types of fasteners has proven 
to me that the Rawlplug has saved my company many labor 


hours over that of others. 


(signed) Joseph Turkowski, Supt. 


You, too, can save money with Rawlplugs. Why. not investi- 
gate. 


OTHER RAWLPLUG PRODUCTS 


RAWPLUGS—Universal screw anchor for 
any material. The original fibre plug for 
wood and lag screws 
RAWL-DRIVES—Drives like a nail into a 
drilled hole. Holds like a bolt. Use only 
in hard materials 

RAWL-TAPERS—A machine screw anchor 
that fits the hole drilled either by a new 
or worn drill 

RAWL TOGGLE-BOLTS—For 
any fixture or utility in hollow walls or 
ceilings 

RAWL CARBIDE DRILLS—Spirol precision 
tool for rotary drill or hand brace. Sizes 
5/32” to 1-1/2”. 


anchoring 


RAWL HAMMER-SETS—Heovy duty 
threaded type mochine bolt anchor 
RAWL-ANCHORS—For holding bolts per 
manently in materials such as concrete, 
marble, stone, brick, etc 
type. 

RAWLDRILLS—For drilling holes in all 
masonry. Easily sharpened. For hand 
and power drilling 

RAWL LAG SCREW SHIELDS—Ideal for 
all masonry fastening especially where 
problem masonry,” 


Heavy duty 


is encountered. Have 
tremendous biting power, Rustproof 


DIMENSIONAL CHART of above products. 


TrHae RAWLPLUG COMPANY, wn. 


271 CHURCH STREET 


° NEW YORK 13, N. Y. 
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control turns off the dehumidifier. When 
specified for use with humidifiers, it works 
on the opposite cycle again turning the 
units off and on as required 

The Abbeon Supply Co 


Jamaica Ave., Jamaica 32, N 


179-15 


(42) 


Fused plugs, designed to accommodate 
standard NEC fuses (renewable, 1-time 
or dual elements) fit all receptacles now 
in use and will furnish protection to cir- 
cuits serving stationary 
tools. Attractive in appearance, these 
Groundsafe plugs provide individual fus- 
ing for many devices, preventing outage 
of other devices on the same circuit in 
case of a short. They are easy to fuse and 
wire, come as 2- or 3-pole units, grounded 
or ungrounded. Three different types of 
fuses are available for voltages up to 600. 

Novelty Electric Co., 10th and Cherry 
Streets, Philadelphia 7, Pa 


Fused Caps 


appliances or 


A new motor specially designed for 
chemical services. It is totally-enclosed 
and corrosion protected, designed for 
dangerous and damaging atmospheres. It 
incorporates specific features for these 
drastic services including a stainless steel 
stator band surrounding the inner en- 
closed case, a stainless steel fan cover 
guard, cast-iron conduit box sealed with 
a non-deteriorating, impervious compound, 
cast-iron ventilating fan for the totally 
enclosed design or a cast bronze fan for 
explosion-proof service with UL label, 
cadmium plated screws and fittings ex- 
posed to the atmosphere, elongated bear- 
ing caps, and a double-sealed moisture 
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drain. The chemical motor, designated as | Crews that have re | choice of all 


Types SD and SE, is produced in ratings 
from 3 to 150 hp. Bulletin 1810 is avail- 


able benders say Blackhawks are the 


handiest benders! 


U. S. Electrical Motors Inc., Box 2058, 
Los Angeles 54, Calif. 





Capacitors (44) 


New fixed paper-dielectric capacitors 
in drawn rectangular cases. These ca- 
pacitors for motor, industrial control, fil- 
ter, luminous-tube transformer, and other 
ac or dc applications were previously 
available in drawn cases, but only in 
oval styles New units have the same 
base area as those in fabricated cases and 


Here’s another happy electrician! His handy Blackhawk Bender is so portable 
that he can even use it overhead on existing pipe runs. Any Blackhawk Bender, 
whether for thin-wall or rigid conduit, can be used on the bench or readily 
are interchangeable with them, allowing moved anywhere on the floor. 

users to switch to the new eapacitors 

without changing existing drawings. 

Since bottoms of cans are indented, units 

can be mounted in an inverted position, 

as well as upright Available in capaci- 

tance ratings of .05 microfarad to 16 / 

microfarads and voltage ratings of 400 | J 


volts to 12,500 volts de and 236 volts to | HANDIEST ... HANDIEST ... HANDIEST ... 
660 volts ac. because the Blackhawk because i's really portable. because you con , iuaiean 
Gener lectri “7 Schenect » 5 **Porto-Power’’ remotely-con- Is operate y convenient eously pump an “‘jocke 
‘ — uf ; F er ady ¢ trolled hydraulic jack op- hand pump. The portable around’’ to sight the jo 
NF. erates in any position .. . Blackhawk MOTOR. _ from the most desirable an- 
on its side or upright... DRIVEN pump can be used __ gle to assure kinkless bends, 
whichever way is easiest to for added speed and ease matched offsets and rigid 


Product Briefs measure the bend. on big or repetitive bends. installations. 
(45) P. K. Neuses, Inc., Arlington os 1.Q € . ST Ta $ ” 


Heights, Ill., has announced a new con- ; ’ Example: Here is the S-30A kit for bending 1 to 
tact burnishing tool which is non- j 2” rigid conduit. It contains powerful ‘“Porto- 
residual. . (46) Triangle Conduit & st Power” hydraulic jack and 9 bending attach- 
Cable Co., Inc., New Brunswick, N. J.. i — » ments. The handy jack can also be used with 


; : a 2 es ee aE re other standard attachments to lift and settle ma- 

is now producing all of its service en = chinery, align equipment ull pulleys, et 
. “rr : i, Pry. 4 ys 2. 

trance cable with a silver finish. ... ; “3 B quiy » P P YS; 


: : ; S-30A Kit c lete, only ... 
(47) Whitney Blake Company, New | : ‘ 3 i ee oe $413545 





; > ; (Price subject to change 
Haven, Conn., now offers a new series Rhein without notice) 


of rubber molded three prong male 

ocean My Ae FE aa oa Speed-minded contractors and crews are changing to BLACKHAWK 

ap nares dan Ti It’s no secret that crews who have a choice of all types of benders pre- 
(48) Anaconda Wire & Cable Co., fer Blackhawk. Workmanship is far better and crews are kept happy. 

New York, N. Y., has announced that 

Durall-T, a thermoplastic-insulated and 


jacketed cable, now is approved as ® 
Type UF, for much more severe serv- 
ice, under the new underground-feeder 


classification of the 1953 NEC.... (49) —— ounoum a 


A new precision general purpose elec BLACKHAWK MFG. CO. 

tronic timer with 1% accuracy for ™ BENDERS FOR ALL WORK Dept. P-20114, Milwaukee 1, Wis. 

interval timing, timed delay, repeat '™ — for thinwall — or rigid Rush free Catalog 50-B on Blackhawk Electri- 
pling eat etiatas é = Seas” 7 i conduit up to 4” — Black- cian’s equipment. 

Ie Poe = a hawk Benders pay for them- 

manufactured by Ferrara, Inc., Oak = selves in a hurry. Order from 
Park, Mich... . (50) Reliable Electric ae supply moe or - 
. “hips , = ne , Z out and mail coupon for 50- 

Co., Chicago, Ill., has announced that emaien, 





Strandlinks and Strandvises are now 
available for ys-in. strand. 
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FULLMAN a 


PIER) IYG 


Electrical Products 


ADJUSTABLE 
WATERTIGHT 
FLOOR BOXES 


* 
NON-ADJUSTABLE 
WATERTIGHT 
FLOOR BOXES 
. 
ADJUSTABLE 
GANG FLOOR BOXES 
1-2-3 AND 4 


” 
FLOOR JUNCTION 
BOXES 


| utiity’ ouriets 
* 


NOZZLES AND 
FLOOR BOX . 
ACCESSORIES 


e 
INSULATOR 
SUPPORTS 


e 
PIPE AND CONDUIT 
HANGERS 
* 
ARMORED 
CABLE SUPPORTS 
e.. 
CABLE CLIPS 
e 
STAPLES 
e 


FISH WIRE 


Pullman Manufacturing Co. 


1209-1215 JEFFERSON STREET 
LATROBE. PA. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


(51) James G. Biddle Co., Philadel- 
phia, Pa., has announced a new Model 
3 Corona test set desixned to facilitate 
nondestructive testing of the insulation 
in electrical equipment. . . . (52) Duro- 
Test Corporation, North Bergen, N. J., 
has developed a new fluorescent light 
called Super-Candelite. . . . (53) The 
Perkin Engineering Corp., El Segundo, 
Calif., has developed a new 200-amp 
magnetic amplifier regulated power 
supply. 


(54) Hess, Goldsmith & Co., New 
York, N. Y., has introduced a new 
woven fiber glass tubular sleeving which 
cannot be stretched under tension and 
will not lose its tubular shape when 
filled or pulled... . (55) Auburn Ma- 
chine Works, Inc., has developed a new 
trencher called Jeep-A-Trench Gear- 
Draulic, which is a gear driven trencher 
with gears running in oil. . . . (56) 
Anaconda Wire & Cable Co., New 
York, N. Y., has added soldersealed 
potheads to its line of cable accessories. 


(57) Feedrail Corporation, New York, 
N. Y., has available a complete line of 
Feedrail trolley mounted cleaning tools 
to aid in maintenance. ... (58) Tip Top 
Electric Products Co., New York, N. Y., 
has developed spot welding and solder- 
ing pliers for light industrial and shop 
use that works off any automobile stor- 
age battery of 6-12 volts. 


CATALOGSand 
BULLETINS 


(59) FIXTURES. Colorful new 20- 
page catalog 9 covers an extensive 
line of recessed incandescent units, 
each available with a choice of five 
lens styles. Dimensions and distribu- 
tion curves are included. Attractive 
ceiling, bracket and portable fixtures 
in seven decorator finishes are illus- 
trated and described. Prescolite Mfg. 
Corp. 


(60) SIGN LIGHTING SOURCES 
is the title of a new booklet covering 
dimensional and performance data on 
all types of sign lamps: incandescent, 
fluorescent, floodlight, spotlight and 
blacklight, as well as colored tubing. 
Sylvania Electric Products Inc 


(61) WIRING DEVICES. 4-page 
supplement to catalog 1-54 lists 39 new 
items in the line including 20-, 30- 
and 50-amp devices and caps, Slater 
Electric & Mfg. Co., Inc. 


(62) ACOUSTICAL CEILINGS. 
Electrical men who work frequently 
with this type of installation can ob- 
tain a good basic knowledge of the 
various methods of hanging, standard 
sizes and light reflection properties. 
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Design Data AC6.Al. Owens-Corning 
Fiberglas Corp. 


(63) LOW VOLTAGE WIRING 
SYSTEM offers the convenience of 
controlling lighting and appliance 
from any number of switching points. 
Up to nine circuits can be controlled 
from any location. 6-page bulletin de- 
scribes operation of the 24-volt con- 
trol system and components. Bryant 
Electric Co. 


(64) CONVEYOR-OVEN for baking 
coils and miscellaneous small assem- 
blies can provide temperatures up to 
900 degrees F. This portable unit is 
10-ft long with a 12-in. wide belt; 
rating is 4000 watts at 230 volts (115 
volts if specified). 2-page sheet. Mis- 
kella Infra-Red Co 


(65) RESIDENTIAL 
96-page 


LIGHTING 
illustrates 
317 modern home lighting units, both 
incandescent and fluorescent. Lighto- 


full-color catalog 


lier, Inc. 


(66) BLOWERS AND EXHAUST- 
ERS for applications requiring 1 to 9 
lbs per sq in. air pressure or vacuum 
from 2 to 12 inches of mercury. Multi- 
stage centrifugal units deliver air at 
constant pressure despite variations in 
volume. bulletin M-103 de- 
scribes design features and capacity 
ranges. Air Appliance Div., Hoffman 
Machinery Corp 


12-page 


(67) TAPE. “Permacel” 
catalog gives complete physical and 
properties of 18 types of 
tape de- 
a wide range of applica- 
Insulation Manufacturers Corp. 


20-page 


electrical 
pressure-sensitive electrical 
signed for 
tions. 


(68) TRANSFORMERS 
for use as near as possible to the cen- 
ter of the load minimize costly low- 
voltage runs and power 
system of 
charts in 20-page Catalog 132 simpli- 


designed 


improve 
characteristics. Unique 
fies determination of weights, dimen- 
sions and performance for units up to 
2500 kva, with or 


» 


equipment. R. |] 


without auxiliary 


Uptegraff Manu- 


(69) INTERIOR LIGHTING 
EQUIPMENT. bulletin F 
gives complete data on silver-mirrored 
permaflectors for indirect cove light- 
ing. Apparatus for strip lighting, in- 
terior spot and flood lighting is also 
covered in detail. Pittsburgh Reflector 
Co 


12-page 


(70) TRANSFORMERS for subway 
feature the 
new “Curvacore” design which affords 
a 25% to 30% weight reduction. 
Available in ratings of 15 to 167 kva, 
single phase, and 15 to 150 kva, three 


distribution applications 
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appearing in Super Service Station Magazine alerts 
station operators to the importance of quality 
lighting to bigger TBA sales. With tens of thousands 


or YOU, Mr. Contractor! 


The advertisement reprinted below, currently 


se. 
* 


“ee 
Cate, 


fren EXTRA PROFIT POWER 


f 


: &e 





Pump Island lighting 


Wash Rack lighting 





| Grease Pit lighting 


of stations going up or being modernized next year, bere yowe 


it will be to your advantage to tie in with 


oe AUTO SALES ood HRWICE 


ads like these. FREE SERVICE STATION LIGHTING a 


IDEA KIT is yours for the asking to help you sell 
more station lighting! Write to address below. 





Se aad 
— a Hear PT aut 
- a aided 
egnenes 


DUL UP penzamn Teoton 
PUD TBA SALES! 


It’s those extra TBA Sales that add 
earning power to your station! 
Benjamin ‘‘Teelon’”’ horizontal flu- 
orescent island lighting units enable 
you to get your share of those extra 
profits because they throw the 
right kind of light on your selling 
zone ...soft, glare-free, shadow- 
less FLUORESCENT light that invites 
inspection of your TBA items and 
stimulates buying. What’s more, 
you can have this ultra-modern 





EXTRA PROFIT LIGHT without going 
through the usual expensive altera- 
tions. ‘‘Teelon’s’’ unique sliding 
construction easily adapts to your 
present pole spacing . . . needs only 
one pole for 8 feet of continuous 
fluorescent light! Get full details 
on all the new features of ‘‘Teelon”’ 
... the right light to pep up TBA 
Sales! Write: Benjamin Electric 
Manufacturing Company, Dept. 
H, Des Plaines, Ill. 
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Save work 
with a 


HYKON 


CABLE 
REELIFT 


Handle 
2000 Ib. 
reels 


A quick and easy, practical lift for heavy 
cable reels. Eliminates problem of 
broken reels. No jacks, no tugging or 
rolling. Reelift has slip fittings on axle 
to permit simple loading and adjustment 
for any size reels. Two models: RL25 for 
reels 25 x 36” diam.; RL31 for reels 
31 x 42” diam. Hundreds in use; rugged 


welded frame. Write for new Catalog. 


HyKon 


MANUFACTURING CO 


Station A, 
Alliance, Ohio 











MINERALLAC 
“PULL-IN” 


COMPOUND 


LISTED 
and 
APPROVED 
by 
UNDERWRITERS 
LABORATORIES 


For Rubber, Synthetic, Plastic 
or Lead-Covered Wires or Cables 
Approved by Underwriters Laboratories 
for lubricating wires and cables to facil- 
itate pulling them into conduits. Not in- 
jurious to wire or wire covers. Free of 
objectionable odors. White in color. Will 
not drip or run. Convenient pint, quart, 
Y%2 gal., gal. and 5 gal. cans. Available 
through your electrical jobber. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street, Chicago 7, Illinois 


MINERALLAC 
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phase. 


Bulletin 61B6333A, 6 pages. 
Allis-Chalmers Manufacturing Co. 


(71) REPEAT-CYCLE TIMER pro- 
vides two independently adjusted on- 
off cycle one unit. 
Timers are listed in nine dial ranges 
from 30 seconds to 4 hours. Rating is 
15 amps maximum at 115, 230, or 460 
volts ac. 4-page bulletin N-80. Auto- 
matic Temperature Control Co., Inc. 


controllers in 


(72) BUILT-IN LIGHTING. 50- 
page catalog contains complete con- 
struction and performance informa- 
tion with illustrations of incandescent 
and fluorescent units and outstanding 
installations. Kirlin Co. 


(73) HEATING CABLE enclosed in 
copper sheath can be immersed in any 
material not corrosive to copper, is 
operable in temperature environments 
from freezing to 482 degrees F. 8-page 
Heatflex catalog. Continental Electric 
Equipment Co. 


(74) BATTERY CONNECTOR for 
use with currents up to 175 amps and 
voltages to 110, features sure-contact 
locking action and strong mechanical 
protection for conductors. Yale & 
lowne Mig. Co. 


(75) POTHEADS. Revised 18-page 
catalog describes installation methods, 
dimensions and accessory parts for 
compound-, oil-, and gas-filled Solder- 
sealed potheads in ratings from 15 to 
46 kv. C-79-1330. Anaconda Wire & 
Cable Co. 


(76) WIRE MARKERS are adhesive 
stickers available with either numbers, 
phase letters or various special circuit 
designations imprinted. 8-page bulle- 
tin 130-B describes complete line. 
W. H. Brady Co 


(77) CHALKBOARDER is a simpie 
fluorescent unit designed for illumi- 
nating vertical surfaces such as class- 
room blackboards. This adjustable fix- 
ture houses the ballast in a _ wall- 
mounted box. Maximum lamp distance 
from wall is 12-in. Available in 4-, 
8- and 16-ft lengths. Smithcraft Light- 
ing Div. 


(78) INFRARED BROODER FIX- 
TURES are available with or without 
thermostats and guards in capacities 
from 100 to 500 chicks, using from 
one to six R-40 heat lamps. Bulletin 
130-55, 4 pages, gives other suggested 
applications of these units. Steber 
Manufacturing Co. 


(79) INSTRUMENTS. General bulle- 
tin lists and illustrates complete line 
of recording, automatic controlling, 
and telemetering devices including a 
new line of metagraphic pneumatic 


transmission instruments. DMO35. 


Bristol Co. 


(80) VOLTAGE REGULATORS of 
the rocking contact type are detailed 
in two bulletins giving description of 
components, theory of operation, di- 
mensions and wiring diagrams. 3090 
covers units designed for ac generators 
rated from 20 to 438 kva; 2095 for 
generators from 438 to 1175 kva. 
Brown Boveri Corp. 


(81) ANNUNCIATORS are the sub- 
ject of bulletin 854 which also covers 
sealed and non-sealed relays. H. R. 
Kirkland Co. 


(82) CUSTOM-CUT CABLE of the 
shielded and multi-conductor types is 
now available in any multiple-of-25-ft 
iength. Catalog R-33 lists styles of 
wire included in this unique service. 
Alpha Wire Corp. 

(83) HOLIDAY LIGHTING KITS 
for indoor and outdoor include 
portable fixtures, holders and 
colored lenses. Bulletins 1040-54 and 
1050-54. Steber Manufacturing Co. 


use 
lens 


(84) STAGE LIGHTING SYSTEM 
designed specifically for elementary 
schools features flexibility and oppor- 
tunity for progressive installation over 
a’ period of years. Components are: 
strategically located outlet “pockets” 
installed in floor and adjacent to Uni- 
strut hanging tracks in ceiling; circuit 
breaker panelboard with cords and 
jacks for each circuit and receptacles 
for 4 dimmer boards. Bulletin ES-54, 
12 pages. Hub Electric Co. 


(85) PILOT LIGHTS. Practical and 
design factors that enter into the 
selection of pilot light assemblies are 
covered in 8-page brochure L 155. 
Dialight Corp. 


(86) VENTILATING EQUIP- 
MENT. 26-page catalog 151 includes 
specifications and installation data on 
propeller fans in portable, kitchen, 
tubeaxial, centrifugal, roof ventilator 
and other types. Ilg Electric Ventilat- 
ing Company. 


New Books 
Lighting Handbook (87) 


This revised edition deals generally 
with the science and practice of light- 
ing and is not restricted to specific 
items of equipment although it in- 
cludes distribution curves and allied 
data for standard light sources and 
reflectors. Practical techniques for 
meeting special lighting problems are 
suggested. Westinghouse Lamp Divi- 
sion, Bloomfield, N. J. 250 pp. $2.50 





DAILY BATH FOR SIX YEARS! 


But neoprene jacketing keeps wiring 
moisture-free. Safe from heat and cor- 
rosive chemicals, too. 


Neoprene jacketing protects wiring 


Extreme conditions of exposure proved too much 
for Type RW wiring jacketed with saturated 
cotton braid used in “‘wet locations’? of the 
Ecusta Paper Corporation in North Carolina. 
Moisture, heat and chemicals caused wiring to 
fail after five or six years. 


Then neoprene-jacketed wiring was installed, 
and failures on this wiring have been practically 
non-existent. In the bleach building shown 
above, for example . . . even after six years of 
exposure to hot, steamy air, daily hosings, chlor- 
ine and caustic soda . . . neoprene-jacketed wir- 
ing continues to give trouble-free service. 

Now Ecusta uses neoprene-protected wiring 
exclusively in wet locations. During the last six 
years, many thousands of feet of this wiring 





r 





BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


~ 
NEOPRENE 


The rubber made by Du Pont since 1932 


ts us. pat orf 


Firm 


Address 








against moisture, heat and chemicals in paper mill 


have been installed—for 600-volt A.C. power 
and control circuits, and for all 5000-volt A.C. 
feeder circuits. 


FOR OUTSTANDING DURABILITY, specify 
neoprene-jacketed wire and cable. Rugged neo- 
prene withstands soil acids and abrasion in the 
grcund; exposure and sunlight in the air; heat, 
grease and chemicals anywhere. See your sup- 
plier about neoprene-jacketed wire and cable. 
They’re available in voltage ratings to fit your 
specific needs. 


FREE! THE NEOPRENE NOTEBOOK. Each issue 

describes interesting applications of neoprene 
. new products . . . on-the-job reports. Add 

your name to the mailing list. Just 

clip and mail the coupon below. 


E. I. du Pont de Nemours & Co. (Inc.) 
Rubber Chemicals Division EC-11 
Wilmington 98, Delaware 


Please add my name to the mailing list for the Neoprene 
Notebook. 


Name Position 
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ik 


a... providing safe 
dependable connections 
under severest conditions 
of vibration, motion or 


accidental pull-out. 


LEvW:-o-LOocK 


DEVICES 


These new LEV-0-LOCK devices incorporate 
every up-to-the-minute advance in design and 
engineering. Just a turn of the cap provides 

a secure connection that will not shake loose 
».. that assures uninterrupted power flow. 
LEV-0-LOCK devices are a must for factories, 
offices, farms, ships; in the operation of portable 
power tools, machinery and office equipment. 
New features include double wiping contacts 
in all receptacles, made of heavy gauge 
phosphor bronze. Extra large terminal screws 
and ample room make wiring fast and easy. 
Rigid quality control from raw material 

to final inspection is your assurance of a 
superior product. Send for bulletins LL 

and NPB 16. 


MANUFACTURING COMPANY 


LEV-O-LOCK devices are available in 2-3-4 wire caps, connectors and recep- Brooklyn 22, N. Y. * Chicago and Los Angeles 
tacles in 10 and 20 Amp ratings. Approved by Underwriters’ Laboratories. LEVITON (CANADA) LIMITED, MONTREAL 
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Reader’s Quiz 


Welder Trouble 


OQOUESTION 
called to check 


welder, the 


S 26 —Recentl \ | 
trouble on an electric 


motor 


was 


of which was 3- 


phase, 400-volt. It was not carrying 
the load and then it would blow a fuse. 
I finally found that in the cable leads 
to the motor, the green wire was con- 
ne end to the ground prop- 
erly but on the other end it 


nected on « 
was a 
phase wir 

This operating 
properly for over a year carrying its 
heavy rated loads many times while 
used in heavy-duty work. The question 
is, why did the trouble develop after 
all this time? There was no breakdown 
of any coils, etc-—C.S.S. 


machine had been 


ANSWER TO S26—We have had a 
number of cases of this same thing 
happening. What actually happens is 
that the welder operates on a grounded 
delta system in which one leg of the 
secondary is grounded. This will op- 
erate indefinitely this way until a 
ground occurs on another leg with the 
result that you actually have a short 
between phases thus blowing the fuse. 


—E. T 


ANSWER 


power 


LO S26—One phase of the 
was grounded to the 


and the 


welder 
phase of the 
was grounded. There- 
ground was being used to 


Irame, Same 


welder motor 
fore, the 
supply the welder with one phase and 
the welder operated satisfactorily. 

Now there are three possible solu- 
tions—but first was the welder frame 
effectively grounded ? 

1—If it was and still is, then another 
ground developed and gave a partial 
short circuit or overload that blew the 
fuses. 

2—If it was and is no longer, then 
one phase was lost and the welder was 
trying to single phase. This is ques- 
tionable if the welder is still 
condition 


in good 


unless Fusetrons or double 
element fuses were used. 

3—If it never was, then there was a 
solid ground on that phase somewhere 
that with the 


sult as solution No. 2. 


was removed same re- 
It might also be 
that this ground is still intact and a 
third ground developed the same result 
as solution No. 1. 

It is not unusual in 


trouble shooting 


residential 
to find a ground a 
block away causing trouble. In a shop 
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QUESTIONS from readers on problems of industrial equipment, installation, 


maintenance and repair. 


Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. For every question and 


or plant the first ground does not cause 
trouble, it is the second one. On unex- 
plained troubles it is good practice to 
look for a ground. Ground lights or a 
ground indicator on plant substations 
are good insurance. They give time to 
find the first ground and clear it before 
a second gives trouble-—C.H.Z. 


Selective Switching 


QUESTION ON T26—It is known 
that a condenser blocks out dc but 
allows ac to flow through. Our prob- 
lem is just the reverse. We have an 
automatic 3-pole throwover switch that 
is used for selective switching of a 
110-volt dc motor and a 220-volt 60- 
cycle 3-phase motor. In the control 
circuit it becomes necessary to block 
out 220 volts ac from entering the 
115-volt dc coil during the transition 
period. 

If there is such a checkvalve, can 
some reader describe how to go about 
making one or to figure out what ts 
needed and where to purchase it? The 
coil load or current is approximately 
l-amp at 115 volts dc—L.G.D. 
\NSWER TO T26—What is wanted 
here is an inductor. The reactance of 
the inductor will block out the ac, 
whereas the only obstacle to the flow 
of de current will be the resistance of 
the winding. Unfortunately it is not 
possible to get a perfect inductor in 
the sense that it will completely block 
out the ac and leave the de unaltered. 
You do not say the ac current 
this becomes important from 
the viewpoint of the size of inductor 
What should be done is to 
figure the maximum ac voltage per- 
mitted across the control circuit under 
and then 
accordingly. 


what 
is, and 


to suggest 


conditions 
inductor 


vour switching 
to decide the 
-H.H.S. 


Overloading 
Transformers 


QUESTION U26—All 


transformer 
manufacturers have compiled printed 
tabulations allowable over- 
loading peaks. We have a number of 
units that have consistently operated 
within these published figures. Do any 


showing 


every answer published we pay $5.00. 


readers have their own formula for 
overloading transformers, especially 
with excess loadings over the manu- 
facturer’s listing which been 
satisfactory ?—L.W.F. 


have 


ANSWER TO _ U26—Transformers 
can be safely operated at their maxi- 
mum load by installing a fuse to limit 
the top short time current, and a 
thermostat to limit the temperature 
caused by short time overloads—H.S. 


ANSWER TO U26—We have dis- 
cussed your problems at length and 
have found no particular formula for 
transformer overloading. 

The limitations established by the 
American Standards Association are 
used extensively as to oil temperature 
and hot spot temperature. The am- 
bient temperature and hot spot tem- 
perature are guiding factors as is the 
load factor. The load factor averages 
out so that for a specified time inter- 
ral that the transformer is loaded be- 
low 100%, it may be overloaded per- 
centagewise so that there is no loss of 
transformer life. This is all calculated 
in tabular form under load factor and 
daily overloads. 

However, the temperature limita- 
tions are the governing factors as the 
insulation, which is the life of the 
transformer, is so affected by tem- 
perature.—J.B.K. 


ANSWER TO U26—A human anal- 
ogy may answer a question which is 
time and again, not only in 
connection with transformers but 
rather with all types of electrical 
equipment: What happens when the 
specified rating (hence the specified 
temperature limit) is exceeded? 
Consider a group of 100 working 
men. Under present-day conditions (in 
this country) they work eight hours 
per day, and their life expectancy (in 


f 


asked 


this country) is maybe 68 years. | 
these 100 men were forced to work 12 
hours a day, as they did 50 years ago, 
will it not be safe to assume that their 
life expectancy will be reduced? No 
doubt, it will. It will be reduced as a 
group, though not necessarily for each 
individual. 

It may well be that 
another, of electrical equipment has 
no adverse experience in overloading 
it beyond specified limits. He may have 


one user, or 
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been lucky in having acquired a par- 
ticularly sturdy piece. However, con- 
sidering the “population”, that is the 
entire group, there is no doubt what- 
soever that exceeding specification 
limits will reduce useful life to a point 
where no returns accrue. Electrical 
insulation is particularly sensitive in 
this respect: a temperature increase 
of 10 to 20 deg. F (depending on the 
type of insulation used) cuts the use- 
ful life expectancy in half. 

It is not considered poor engineer- 
ing practice to overload equipment in 
emergencies, for a limited time—who 
has not worked 12 hours or even 
longer under emergency conditions? 
However, any consistent overloading 
simply does not pay.—L.F.R. 











Apwre ~ Goines || AC Motors 


— = $ . fee | QUESTION V26—Has anyone suc- 
Se ee _ _ A “ae cessfully constructed ac motors of the 
series, shunt and compound types by 
using rectifiers and filters to get dc 
for the fields, and letting the armatures 
remain ac? These ac motors might 
have the advantages of dc motors 
without the disadvantage of commu- 
tators. How feasible are these motors? 
What are the obstacles to their con- 
struction? What would their char- 


acteristics be?—E.B. 


> 
= - - ~ . Fe ~ 


~ 
wee ae ee Ad 


ANSWER TO V26—The idea of 
eliminating commutation by utilizing 
class and for whatever purpose, is engineered ac on the armature of a dc shunt 


CHECK THESE MARCUS Every MARCUS Transformer, whatever its 
B “PLUS” FACTORS FIRST! 


Higher Dielectric : : rhile s ri Ic he fields 
Suennted and constructed to far exceed its particuiar motor while supplying dc to the field 
Guatie: € — resulted in the synchronous motor. A 
reater Capacity : i are : rere 
Geciendel direct conversion is not possible since 
Greater Protection tories, Nema and AIEE standards are only a the armature must be wound for poly- 
Against Surges! ; “nt £ —_ ‘ 3 phase operation. To carry the heavy 
H ¢ ul J 4 b ’ . 7 e . 
ne ger aaa starting point for our development engineers load current without the need of slip 
etter roftection al . . . PS . 
Against Moisture! The proof of performance is evidenced in rings, the armature is wound on the 


Proven Dependability! thousands of installations all over the world stationary part of the motor, that is, 


an ioe, A eee the stator. The relatively light current 
bag Lay because MARCUS Series “5000” class B for the de field poles is supplied 
e “Plus” Transformers approach class H insula- through slip rings from a de bus, a 
© DISTRIBUTION aioe i i Be a a motor-generator set, or a rectifier. Of 
eri ass emperé 2S. ; 
c nat Seeseanes ere ges wes a ents - | course, series or compound de motors 
o PHASE CHANGING safety factor plus constant research are your utilize the same current for both arma- 
cae assurance that the MTC Seal on your Trans- ture and series fields and, therefore, 
: _ ony there is no comparison. 
© MOTOR STARTING The synchronous motor has charac- 
© SPECIAL trouble-free performance. teristics desirable for some applica- 
tions, namely: constant speed, high 
power factor, and somewhat higher 


efficiency —W.E.T. 


“Mark of Quality” ES k CU ; ANSWER TO V26—AC motors can- 
: not be successfully built to operate 


with ac armatures and dec fields. This 
TRANSFORMER CO., INC. applies to series, shunt, and compound 
types. The reason is that if the current 
RAHWAY, NEW JERSEY changes direction in synchronism with 


the frequency in the armature, then 
it must change direction at the same 


specification demands. Underwriters Labora- 


formers means longer life, and uninterrupted 





Representatives in Principol Cities 
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AMAZING NEW 
CABLE STAPLES 


provide up to 67% greater 
holding power... keep your 
cable installations up and safe. 


New Titchener ‘‘Hold-Tite’’ Cable Staples have barbed edges 
which grip the wood and hold firmly. So firmly that laboratory 
tensile machine tests show readings up to 67% greater holding 
power over same size ordinary staples. 


Hold-Tite Staples Keep Cables Up and Safe. Ordinary cable 
staples often drop out or pull out after they have been 
in place a few days. This lets the cable sag. Sagging 
cables are dangerous. Use Hold-Tites to make sure your 
installations of metallic and non-metallic flexible cable 
will stay up the way you put them up. No pull-outs. 
No sloppy, dangerous sagging cables to cause trouble 
and hurt your reputation for workmanship. 


‘ 


Will Not Bend Out of Shape! Hold-Tite Staples Hold-Tites" really hold tight. This 220 Ib. man ™ 
are made of special analysis steel which doesn't : om 5 oaprae Spry No. ee a 
: i EA : a: ‘ ite Staple. Further proof of the terrific holding 
bend or deform, even when pounded into hard power guaiiied tar Sathk 4b naa ediaa 
est woods. Sharp, even points start straight, 
. — ee ee Ee ee ee ee 
go in easily. sg 7 


: Lee "= E. H. TITCHENER & CO. 
A Complete Line. Hold Tites are a\ ailable in six | 72 Ciaten th. Ginghemten, 1 ¥. 
sizes. Four sizes in flat wire type (4%”, 1”, 


11%”, 13%” inside length), two sizes in round Send me a free box of new Hold-Tite staples. 1 want the: 
wire, E-Z Drive type (1”, 114” inside length). LJ en wire type LJ round wire, flat-top — 
7 ize a 


no 
‘(| Get Free Samples! SS SR EE De 


A f b f 25 Hold-Tit : 
Ss T A PL E Ss Sens is vill for the aall Preecnenereery oe 


“WON’T PULL OUT”’ Just fill in and mail the coupon. Name of Wholesaler 
City. 
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Anchoring TV cable 


+ | 


Installing radar antenna 


Hanging fixtures 


More contractors use Ramset 


than all other makes combined .. . 


because of utility, speed and economy 


Contractors using high-speed 

RAMSET SysTEmM for fastening 

into steel and concrete find that it 

“‘pays off’’ in at least three ways. 

That’s because RAMSET: 

1. Increases profits by reducing 
costs. 

2. Enables lower figuring on com- 
petitive work. 

3. Saves money for its users. 

The advantages of RAMSET 

SYSTEM are so superior that in 

a nationwide check of users of 

powder-actuated tools, 57% of 

contractors prefer RAMSET over 

all other makes combined. They 

like RAMSET because of: 


Tools matched to the work—three 
sizes of RAMSET JOBMASTER Tools 


offer widest utility for light, 
medium or heavy work 


Widest range of fasteners —per- 
mitting fasteners to be closely 
matched to the job. 


Balanced power charges—varied 
in strength to suit materials, tools 
and fasteners. 


Finest field service—prompt,com- 
petent, on-your-job suggestions 
for fastest, easiest, lowest cost 
methods. 


You can be sure of maximum 
economy and time saving by using 
RAMSET System for fastening 
into steel and concrete. See your 
RAMSET dealer for demonstration 
or write us for details. 


amset Fasteners, ic 


Ramset Division, Olin Industries, Inc. 


12105 BEREA ROAD 


e CLEVELAND 11, OHIO 


AN 
FIRST IN POWDER ACTUATED FASTENING 


PRODUCT 
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frequency in the fields, else no torque 


would be created —E.A.McF. 


ANSWER TO V26—Hundreds of in- 
ventors have tried unsuccessfully to 
construct ac motors with de fields and 
no commutator. The Patent Office re- 
jects their applications as unworkable, 
usually 
“Experimental 


quoting from Karapetoff’s 
Electrical Engineer- 
ing.” This book shows briefly the 
fallacy of the idea, i.e., there is no 
way to get the current in and out of 
the armature except by use of a com- 
mutator. If you use slip rings, you 
have a simple synchronous motor, 
which requires special starting means 
and is suitable only for constant speed 
motors were of this 
type until the invention of the revolv- 
ing field induction motor by Tesla. The 


service. All ac 


induction motor requires neither slip 
rings nor commutator because trans- 
former action between the stator wind- 
ing and the rotor winding induces 
current in the latter. Obviously, with 
de in the stator, there can be no 
transformer action and the only way of 
getting current into the rotor would 
be by slip rings or commutator. This 
then is the fallacy, as pointed out by 


Karapetoff.—S.O.H. 


Can you ANSWER 
these QUESTIONS? 


QUESTION F27—We have a large 


factory operation with over 700 motors 
spread through a large group of build- 
ings. At the present time, electrical 
maintenance is handled on a central- 
ized basis. We are considering the 
establishment of area maintenance sta- 
tions. Which are best? 

Management frowns on the area 
plan pointing out that much time will 
be non-productive for the assigned 
electricians. Our argument is this 
permits them to become thoroughly 
familiar with the specialized equip- 
ment and processes, Also there is the 

iatter of the “personal” interest angle, 
from regu th assigned electricians, 
looking after the equipment, 
cannot be actually evaluated. 

Perhaps there are other arguments, 


which 


pro and con, for these proposals that 
ve have not listed. What are they ?— 
L.W.F. 


QUESTION G27 —When opening and 


closing 33,000-volt fused disconnect 
switches, what methods are considered 
safest? Should the operator stand on 
an insulated platform; what length 
should the stick be; should a rain 
shield be used and if so. how 
grounded ?>—M.D 
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QUESTION H27—wWhat would be 


the best way to protect 3-phase motors 
from single-phase fault on a system 
which has single-phase 4160-volt pri- 
mary, Scott connected transformers ? 
The neutral ground is run from the 
main substation to make the 3-phase 
current. The main transformers are Y 
connected at 4160 volts. The secondary 
is open delta, 3-phase, 440 volts. On 
one occasion the primary neutral 
opened at the station and single phased 
the secondary, which burned out a 
motor. The magnetic contactor was 
found to be welded at the contacts.— 


E.S.H. 


QUESTION J27—Does anyone know 


of an especially good type of heater 
or method of thawing the outlet valve 
on the bottom of oil tank railroad cars 
in severely cold weather ? 

Due to the difference in specific 
gravity, most of the condensation or 
water settles into this valve. 

The shape is such that a heating 
cable cannot be well attached, and an 
electric heater is far from being ideal. 
It is slow to operate and also oil drips 
onto the heater.—M.C.T. 


QUESTION K27—We have a condi 


tion where we are operating a circuit 
at pretty well full load with momentary 
overloads not exceeding 10% of the 
fuse rating. The fuse is a 20-amp plug- 
in type of fuse, 115 volts ac. Quite 
frequently the fuse goes, and when 
we put in another fuse, the circuit 
behaves properly again. 

When a plug fuse is operated at or 
slightly beyond its capacity for any 
length of time, does the fuse tend to 
go at a lower current rating later on 

what exactly happens? I have heard 

fuse embrittlement, but there is no 
bration here.—H.H.S. 


QUESTION L27—1Itf a svnchronous 


condenser 01 


nchronous motor 
vere connected to a system fed from 
1. synchronous generator and an in- 
duction generator, could the syn- 
chronous generator be taken off the 


system for maintenance purposes with- 


il 
out shutting down the system ? Assume 
that the induction generator is not 
overloaded and synchronous condenser 
or synchronous motor large enough to 
supply the excitation current the in- 


duciion generator may need.—E.B. 


PLEASE SEND IN 
YOUR ANSWER BY DECEMBER 15 
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Insulation Testers 


JAMES G BIDDLE CO. 


oossoosge0c0n 


PARDON OUR POINTING... 


rn but we don’t want you 
ws oe | to miss this 
NEW BOOKLET 
on the FRAHM® 
esonant Reed Principle 


of 


MEASURING SPEED 

Parts of the booklet are cut away to show you the simplicity of the inner “works” of a Frahm 
Resonant Reed Tachometer. There are no moving parts. Hence, little or no maintenance is 
required, Speed is measured by merely touching or mounting a Frahm Resonant Reed Tachom- 
eter to any part of the casing or chassis of motor or machine. This is an important safety 
feature because readings do not have to be made in dangerous locations; they may be made at 
any point that is most accessible and in the best light. The booklet graphically shows you how 
speed is measured by resonance and read by noting the vibrations of scientifically tuned 
steel reeds on a scale calibrated in rpm. Many sizes, shapes and models of Frahm Resonant 
Reed Tachometers are offered by James G. Biddle Company covering speed ranges from as 
low as 900 to as high as 100,000 rpm. “Every maintenance man can use a Frahm.” 


Write for Booklet 31-P8-ECM. 


JAMES G. BIDDLE CO 
1316 Arch St., Philadelphia 7, Pa 


Please mail me Bulletin 31-P8-ECM Manual 21-J-ECM. Thank yeu. 


Vame— 





Job 





Company ——___ 


Address 
JAMES G. BIDDLE CO., 1316 ARCH ST. 
PHILADELPHIA 7, PA. ‘ 


ELECTRICAL TESTING * SPEED MEASURING INSTRUMENTS + LABORATORY & SCIENTIFIC EQUIPMENT 
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The Lowest Cost Corrosion Resistant Conduit 
for Plants Like These is 
ALCOA ALUMINUM FPIGID CONDUIT 


Alcoa® Aluminum Rigid Conduit, especially 
resistant to industrial atmospheres that often 
attack other metals, costs less than any other 
corrosion resistant conduit. The excellent per- 
formance of aluminum conduit in corrosive 
conditions means lower maintenance costs and 
less frequent replacement. 

In addition, Alcoa Aluminum Rigid Conduit 
is nonmagnetic, lowers voltage drop, elimi- 
nates overcrowding of terminal enclosures and 
simplifies the installation of electrical equip- 
ment having widely spaced terminals. 


For complete information write for 
Alcoa's new booklet, Alcoa Aluminum 
Electrical Rigid Conduit. 


Alcoa Aluminum Rigid Conduit reduces 
handling, fabricating and installation costs. It 
is only about one-third the weight of the 
same size in steel. A 10’ length of the 4” 
size weighs only 33 pounds and can easily be 
handled by one man. 

Alcoa Aluminum Rigid Conduit is approved 
by Underwriters’ Laboratories, Inc. and each 
piece bears their label. Readily available. Call 
your local Alcoa sales office, listed under 
“Aluminum” in your classified directory. 
ALUMINUM COMPANY OF AMERICA,2108-I 
Alcoa Building, Pittsburgh 19, Pennsylvania. 


= ra] 
ALCOA! 


ALCOA 0 
ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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Questions on the Code 


Answered by 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 


GLENN ROWELL, Electrical Engineer, Fire Underwriters Inspection Bureau, Minneapolis, Minn. 
B. Be SEGALL, Consulting Electrical Engineer, New Orleans, La. 


Fire Pump Motors 
I would appreciate a ruling 


0. from you on the following 


question pertaining to a pending in- 
stallation. 

Fire pump installation, 400-hp. 2400- 
volt, two-winding, two-speed motor, 
1200/1750 rpm. Low voltage starter or 
across the line starter. Would the in- 
stallation of a two-speed motor on a 
fire pump be a violation of the National 
Electrical Code?—J.J.S. 


A The N. E. Code, under Section 
e 4321, recommends that proce- 
dure the installation of 
fire-pump motors be in accord with the 
National Fire Protection Association 
pamphlet No. 20, titled “Standards 
for the Installation and Operation 
of Centrifugal Fire Pumps.” Sec- 
tion 4372c calls attention to the hazard 
which would result if a control circuit 
on a fire pump were opened accidentally. 
Section 232la permits a_ separate 
service for the operation of a fire pump. 
This appears to be the extent to which 
the N.E. Code covers this subject. 
In the absence of any Code ruling on 
the question you have raised, reference 
should be made to NFPA pamphlet 
No. 20, copy of which may be obtained 
from the office of NFPA, 60 Battery- 
march Street, Boston 10, Mass. 

A review of this pamphlet will, | 
am sure, impress you with the im- 
portance of a fire pump installation and 
the variables which enter the picture 
in arriving 
As a result, 
introduction 
fire pumps 


concerning 


at the proper procedure. 
this pamphlet, under its 
, advises that “Centrifugal 
shall not be purchased 
until the conditions under which they 
are to be installed and used have 
been examined by the authority having 
jurisdiction, and each pump, driver, 
controlling equipment and water sup- 
ply have been approved by that organ- 
ization.” 

This pamphlet recognizes the use of 
squirrel cage or wound rotor types of 
ac motors as suitable for driving a fire 
pump. It does not however cover the 
question you have raised concerning 
the use of a two-winding, two-speed 
motor. As a result, this question may 
only be answered by the authority hav- 
ing jurisdiction. Since the installa- 
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tion of fire pumps usually involves 
insurance rates, the authority having 
jurisdiction would be the local insur- 
ance inspection bureau, department or 
organization. This procedure is essen- 
tial if maximum recognition for the 
fire pump installation is to be obtained 
in insurance rate structures. 

We recommend you contact either 
the local insurance rating organization 
or the National Board of Fire Un- 
derwriters, 85 John St., N. Y. C— 
B.A.McD. 


. 
Wireways 
We have been asked to run a 


( © 4- by 6-inch wireway through 


the main ‘room of a milk processing 
plant to contain motor feeders and 
control conductors for a new milk 
packaging machine. Is it not true that 
the code will prohibit the use of a 
wireway in a building of this type 
regardless of whether it ts mounted 
on a side wall or the ceiling of the 
building ?—M.G. 


A Under Section 3622 of the 
e National Code, you will note 
that wireways may be used only for 
exposed work in dry locations. Then 
under Section 3464 of the code you 
will note a reference to a dairy as a 
wet location. Therefore, you are cor- 
rect in your assumption that a wire- 
way cannot be used through the proc- 
essing room where milk is processed 
and packaged. This will make it 
necessary to use either rigid metal 
conduit, electric metallic tubing, water- 
proof wiring of the non-metallic type 
or the new MI type of wiring material. 
—G.R. 


Non-Metallic Sheathed 
Cable 


QO Would appreciate your opinion 
© on method of wiring with 
Romex, in residential frame houses 
(new construction). 

Is there any restriction in the Code 
on horizontal runs in 2- by 4-stud 
partitions or walls? If so, what are 
they?—C.W.R. 


Romex is a trade name tor 
A. the general Code terminology, 
non-metallic sheathed cable. The Code 
rules are covered in Article 336 and 
it will be noted that this method of 
wiring is permitted for all residential 
wiring. 

Only eight prohibitions are listed 
for its use (see Section 3362c). 

In running through studs, joists or 
rafters, Section 3010 applies. The 
cable must be run: 

a. in holes at the approximate center 
of the wood member, or 

b. in holes at least 2 
the nearest edge. 

The cable may be run in notches in 
the edge of the wood members, if this 
does not weaken the member and if 
a ve-inch steel plate is used to cover 
the cable in the notch.—B.Z.S. 


inches from 


Pin-Plug Connectors— 
Stage Equipment 


QO For a high school stage light- 
© ing job “slip connectors” (see 
any stage lighting cat.) were supplied 
for the spot lights that are to be 
clamped to the overhead stage pipes 
and same for those to be hung from 
auditorium ceiling in front of stage. 

1—Are connectors of this type re- 
quired for these locations? 

2—Can common straight blade cord 
connectors be used on small portable 
lights set around the stage for accent- 
ing? 

Please cite the section im N.E.C. 
that would influence above.—E.R. 

Section 5255 of the Code is a 

A. requirement covering connec- 
tors for flexible conductors which sup- 
ply portable stage equipment. This 
provision merely requires such con- 
nectors to be so constructed that ten- 
sion on the cord or cable will not be 
transmitted to the connections and that 
the female half of the connector shall 
be attached to the live end of the cord. 

Section 5252 primarily concerns 
brackets on scenery but the wording 
implies that other fixtures are involved. 
This requirement calls for the use of 


221 





New G-E 7755 czav Motors 


REGU S PAT OFF 


NOW AVAILABLE 
THROUGH 10 HP! 





Prompt Service, Quantity Shipment on these new motors... 


TRI/CLAD ‘55’ MOTORS—3-PHASE, 60 CYCLES, NEMA DESIGN B 
He 3600 RPM 1800 RPM 1200 RPM 900 RPM 
%4 K182 
220/440v* 


K184 
220/440v* 





Yq K182 

220/440v*, 550v 
K182 

208v, 220/440v*, 
550v 
K184 

K182 208v, 220/440v*, 
220/440v*, 550v 550v 
K184 

K184 208v, 220/440v*, 
220/440v*, 550v 550v 
K213 

K184 208v, 220/440v*, 
220/440v*, 550v 550v 


K184 
220/440v *, 550v 


K213 
220/440v* 


K213 
220/440v*, 550v 


K215 
220/440v* 
K254U 
K215 208v*, 220/440v*, 
220/440v* 550v* 
K254U K256U 
*, 220/440v*, | 208v*, 220/440v*, 
550v* 550v* 


K213 
220/440v* 


K215 208v 
208v, 220/440v* 
K254U K256U 
K215 208v*, 220/440v*, | 208v*, 220/440v*, 
220/440v* 550v* 550v* 
K254U K256U 
208v*, 220/440v*, | 208v*, 220/440v*, 
550v* 550v* 
K256U 
15 208v*, 220/440v*, 
550v* 


...and fast delivery on Sample Motors through ee hp! 


~284U 
, 220/440v*, 
550v* 
284U 286U 
208v*, 220/440v*, 208v*, 220/440v*, 
550v* 550v* 


7% 208v* 


284U 
208v*, 220/440v*, 
550v* 
284U 286U 
208v#, 220/440v#, | 208v*, 220/440v*, 
550v# 550v* 
286U 
208v, 220/440v, 
550v 
* Indicates totally-enclosed motors also available. 
# Dripproof only, TEFC available in 286U frame. 


All motors obtainable with NEMA ‘‘C’’ face and ‘‘D’’ flange end shields, foot mounted or 
round frame. Splashproof motors in all ratings. 


Motors can also be obtained for 50 cycles. 254 and 256 frames available in high starting 
torque or high slip NEMA designs C or D, except 3600-rpm motors. 


There is prompt service on specials in the above sizes, too! Also new 


‘55’ single-phase, 


Tri/Clad 
wound rotor, 
If you wish the G-EF 


and hermetic motors are available. 
[ri/Clad motor in the original design, they are still available 
. m ratings listed above and in ratings to 2000 hp. 
To get even more recent availability information on standard and special motors, 
eontact your nearest G-F _— Sales 


Office or G-E motor supplier. General 
Electrie Co., Schenectady 5. N. 


648-22 


GENERAL @@ ELECTRIC 
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an approved type 
be located 
fixture. 


stage connector to 
within 18 inches of the 
While the application of this 
provision to the case you have pre- 
sented might be questioned, the prin- 
ciple of safety involved with the use 
of the proper type of connector ap- 
pears to be concerned with both ap- 
plications. 

The Underwriters’ Laboratories list 
many cord connectors of the ordinary 
type which might satisfy the require- 
ments of Section 5255. They also list 
cord connectors approved for stage 
use and all connectors so approved are 
of the pin-plug type. 

In the case which you have pre- 
sented, spotlights are clamped to an 
overhead batten which extends across 
the stage. This method of stage light- 
ing eliminates the use of approved 
borderlight assemblies and unless it 
is properly wired with respect to ab- 
normal use of cable or cord, it pre- 
sents a hazard more serious than that 
presented by the type of connector 
used. While you do not cover this 
feature of the installation in your ques- 
tion, it is my opinion where long runs 
of cables are used to supply the spot- 
lights there is a violation of Section 
5211, which limits the use of portable 
cables only when fixed wiring methods 
are impracticable. It is my opinion 
than such an 
should be 


assembly of spotlights 
served through conductors 
installed in a metal wireway which is 
clamped to the pipe batten and pro- 
vided with pin-plug stage type con- 
attached to 18 in. of cable 
for the purpose of connecting each in- 
dividual spotlight. In support of this 
contention, | to Code Sections 
5211 and 5252. 

he design ot 


nectors 


reter 


pin-plug connectors 
features which are not 


common to ordinary connectors and are 


ncorporates 


exposed to conditions of use not ordi- 
narily faced in other occupancies. On 
the stage of a theater, where both the 
fire and personal injury hazards are 
so prominent and where the security 
of the audience is involved, I believe 
that an investment in the safest type 
of equipment is more than warranted. 

In answer to the second question, it 
that the requirements 
of Section 5252 which covers the re- 
quirements for brackets or fixtures on 
scenery of low wattage 
would equally apply to portable lights 
set around the stage. It appears ob- 
vious that the hazard presented in 
either case would be practically the 
and the necessity for the use of 
approved type stage connectors would 


appears to me 


capacities 


same 


likewise prevail in either case. 

While the Code may not specifically 
snticaians that 
it does indicate the hazard 
and the method of safeguard- 


cover every possible 
may arise, 


involved 
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8 reasons why you should 


MODERNIZE EQUIPMENT 
WITH 727 55 cLAOMOTORS 


VC 
REG. U.S. PAT OFF pee 

Plan now to modernize your equipment with the all-new 

General Electric Tri/Clad ‘55° motor, available now in many 

ratings; entire line of 1 to 30 hp a-c motors available soon. 

Contact your G-E Representative. General Electric Company, 

Section 648-6, Schenectady 5, N. Y. 


MORE POWER PER POUND BUYER PREFERENCE 


G-E 
SUMMARY OF 
INDEPENDENT MOTOR 
PREFERENCE SURVEY 


9 


You take advantage of a 2 to 1 buyer pref 
erence for the electric motors on your equip- 
ment when you buy or specify a G-E motor. 


Lighter and smaller Tri/Clad ‘55’ motors in 
new NEMA sizes and ratings save 
you space and weight, reduce handling costs. 


frame 


Quieter operation, proved by sound-room 
tests, is typical of the many performance 
improvements in the new G-E Tri/Clad ‘53’. 


A silicone Dri-film* coating makes insula- 
tion shed water—lengthens motor life. Poly- 


ester-film insulation is 8 times stronger. 


A complete line of new motors assures the 
right electrical drive for your machine. Write 
for Bulletin GEA-6013 on dripproof motors, 


GEA-6012, on enclosed motors. For low 
speed jobs, G.E. offers a complete line of 
gear-motors. Write for Bulletin GEA-6027. 


d) 
he 0044 03 Otte TOodL important product 


GENERAL ELECTRIC 


: zy uur? 
cemieat ~ 


4 84,2 
’ » 2 ~ : os 
et tad oS 


EASIER INSTALLATION 
if i 


Perma-numbered leads are always instantly 
read even when wires are taped or clipped. 
Conduit box has plenty of knuckle room. 


NEAR-BY SERVICE 


ssi 


- 


CALL" £ 
servi 
TOR prone NO 


G-E service is as close as your telephone. 
Authorized motor service stations provide 
repair-facilities in all major trading areas. 


“Reg. trade-mark of General Electric Co. 















































Regular slimline, left, gives 620 units of light. New High Output Rapid Start lamp, right, gives 840 units of light. 


NEW GENERAL ELECTRIC FLUORESCENT 


LAMP GIVES '/3 MORE LIGHT 
THAN ANY PREVIOUS FLUORESCENT 


LIGHTS ALMOST INSTANTLY— General Electric announces 
the most important advance in fluorescent lighting in 10 
years: the new High Output Rapid Start fluorescent lamp. 
The %6-inch High Output lamp gives 36% more light 
than the most powerful G-E fluorescent lamp previously 
available 

For new installations, General Electric High Output 
lamps offer this “4% bonus of light without increasing the 
number of fixtures or maintenance costs. 

This big increase in light, with no increase in lamp size, 
has been achieved through a special cathode developed by 
General Electric which permits a boost in lamp wattage to 
100. Because the cathode is of the famous General Electric 
triple coil design, these Rapid Start lamps light up almost 


instantly. General Electric High Output lamps have a rated 


life of 7,500 hours, the same as all General Electric general 
lighting fluorescent lamps. 

A new G-E base and socket design protects the lamp 
contacts by recessing them. A simple push-pull sets the lamp 
in its fixtures. 

HAS VARIETY OF USES 

The new General Electric High Output fluorescent 
lamp is especially suited for use in areas with high ceilings, 
in factories, warehouses, offices and stores. Also in store 
windows, showcases and other places where you want higher 
lighting levels in keeping with the modern trend. New 
fixtures designed for the G-E High Output lamp will soon 
be available from a number of lighting fixture manufacturers. 

For information, write to Lamp Division, General 
Electric Company, Dept. 166-ECM-11, Nela Park, Cleve- 
land 12, O. 
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ing same, It therefore becomes the re- 
sponsibility of the authority enforcing 
the Code to see that the fundamental 
objectives are satisfied especially when 
the specific application is not covered 
by the Code—B.A.McD. 


Time Delay Fuses 
Is there any National Electrical 


Q. Code ruling on the use of Fuse- 
tron plugs and cartridge fuses? 

Must the ampere rating of fuses ex- 
ceed the size of wire as the ruling 
goes, because it permits power cir- 
cuits sometimes to exceed the capacity 
of the wire, and is there a service 
factor of 1.25 amps as some motors 
are rated ?—V.S. 


A Section 4346 refers to these 
e fuses with time delay character- 
istics. It should be noted that this 
section does not specify the size to be 
used but makes 2 general statement as 
to the size, ie., “. .. . fuse holders of 
smaller size than specified in Table 20 
may be used.” 

In some cases the Fusetron may be 
rated as small as 100% of the motor 
full load current rating. In general 
about 125% is used for the rating of 
the Fusetron overcurrent protection. 

Manufacturer data shows the size 
of Fusetron which may be used to give 
motor running protection and at the 
same time has “time delay appropriate 
for the starting characteristics of the 
motor.” 

For example a 15-amp motor (col- 
umn 1, Table 20, Chapter 10) shows a 
maximum size of branch circuit over- 
current device of 45 amps (column 7 
of this same table). This would re- 
quire a 60-amp fuseholder (fused dis- 
connect in this case). Using a Fuse- 
tron, the maximum size required would 
be a 20-amp size, and this could be 
placed in a 30-amp block.—B.Z.S. 


Wiring ‘Split Level’’ 
Dwellings 
A contractor in this city is erect- 


0. ing a number of homes in which 
he is placing one- and two-car garages 
slightly below grade level which are in 
direct communication down a short 
flight of steps to the basement. These 
are known as “split level” dwellings in 
which the bedroom section is up four 
or five steps above the living room and 
kitchen with the basement being below 
the daytime section of the dwelling. 
The garage floor in these homes will 
be from 18 inches to 3 feet below out- 
side grade level. Does the Code actu- 






ally prohivit the location of electric 
motors for the ventilating system on 
the floor of such a basement?—M.G. 


Under Section 5110 of the Code, 
@ you will note under paragraph 
c. that where a garage in a residence 
is located below the adjacent ground 
or driveway level, it is necessary to 
consider the entire area of the garage 
and of any enclosed space which in- 
cludes the garage as a Class 1, Divi- 
sion 2 location up to a level 18 inches 
above the garage floor. All electrical 
equipment and wiring within such a 
location shall conform to the applicable 
provisions of Sections 5011 to 5026 in- 
clusive of Article 500. In this same 
section you will note that adjacent 
areas in which hazardous vapors or 
gases are not likely to be released that 
have floors elevated at least 18 inches 
above the garage floor or that are sepa- 
rated therefrom by tight curbs or parti- 
tions at least 18 inches high, shall not 
be classed as hazardous. Therefore, in 
your instance, as the basement section 
is directly communicating by a short 
flight of steps from the garage, it must 
be considered an adjacent area unless 
cut off from the garage proper by a 
curb or partition which is at least 18 
inches above the garage floor level. 
Technically, this would apply to even 
a one-car garage. Therefore, all elec- 
trical equipment located in the base- 
ment communicating with this garage 
would have to be 18 inches above the 
level of the garage floor unless it were 
of the type suitable for use in a Class 1, 
Division 2 location —G.R. 


Service Cable 
As Feeder 


6; Is the following 
° permitted : 


A 230-volt, 30-amp, 3-wire, 2-fuse 
cabinet connected in parallel with a 
230-volt, 30-amp 2-pole fused safety 
switch for a 1600-watt water heater? 

From the fuse cabinet 3-wire No. 8 
service entrance cable runs about 25 
ft. along the basement rafters before 
going through the wall to a 3-pole, 
30-amp, 230-volt weatherproof en- 
trance switch mounted adjacent to 
the meter outside the house—C.J. 

In the absence of all details 
A. involved with the installation, 
comment is given only on the features 
which appear clear and significant. It 
seems from your description that the 
No. 8 service entrance cable, which I 
assume has a bare neutral grounded 
conductor, runs inside the building 
wall, a distance of about 25 feet from 
the fuse cabinet to a service switch 


installation 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... NOVEMBER, 1954 





located on 
building. In other words, the service 
to the property ends at the service 
switch and the service entrance cable 
with a bare neutral is being used as 
a feeder to supply a panel located in 
the building. Such procedure would be 


the outside wall of the 


in violation of Section 3382 of the 
Code unless all of the conductors of 
the cable were fully insulated. 

If the installation is new, there is a 
question which concerns the rating 
of the service switch. Section 2357 
requires, in general, that it have a 
minimum rating of 60 amps. Section 
2304 also may be involved, since under 
certain conditions a minimum No. 6 
service is required. 

The fuse panel and the _ heater 
switch may be connected in parallel 
provided all rules are satisfied. On a 
new installation however it is con- 
sidered good practice to install a panel 
with spare circuits so that it is not 
necessary to keep adding additional 
switches or circuits as new loads are 


added.—B.A.McD. 


Table 25 
I enjoyed very much your ex- 


0. planation of Table 25 of the 
1953 NEC; however, there are one or 
‘wo items which are still hazy in my 
mind and I am wondering if you can 
clear them up. 

First of all, in your hypothetical 
case you mention that the compressor 
motor is rated 74 hp. According to 
Section 4304b we find that nameplates 
on hermetic type refrigeration com- 
pressor motors need not contain hp 
rating. We also find that the manufac- 
turers of this type of equipment follow 
this pretty closely in that none of our 
equipment is so marked. The only 
inkling we have in regard to the hp 
rating of these compressors is a more 
or less rule-of-thumb method of rating 
one hp for each ton of refrigeration. 
Whether or not this method is accu- 
rate or whether it can be utilized in 
gaining information necessary to use 
Table 25, I do not know. Perhaps you 
can clear this up. 

Also in selecting the main discon- 
necting means, I notice that you use 
a factor of three which you multiply 
by your full load current in order to 
obtain the necessary size switch or 
circuit breaker to be used as a main 
disconnect. Where this factor of three 
is obtained is still a mystery to me. 
The size of overcurrent protective de- 
vices for motor branch circuits we 
have always found in Table 20. Will 
you explain where you obtain this 
factor of three, which I assume is sup- 
posed to assimilate the in-rush cur- 
rent?—T.P.McG. 


A As indicated in my previous 
e discussion of Table 25, the use 
of this Table will create many prob- 
lems for the designing engineer, the 
contractor and the inspector. The use 
of Table 25 presupposes that all the 
information required for its applica- 
tion will be forthcoming. 

We are not actually interested in 
the hp rating. I only used the hp rat- 
ing to illustrate the point that this 
rating does not have too much of a 
bearing on the designing of the elec- 
trical system. The actual full load 
current is the desired information and 
really the only information which will 
lend itself towards correctly designing 
the electrical system. The rule-of- 
thumb of 1-hp per ton of refrigeration 
is a pretty good one but as pointed out 
the hp rating does not have any bear- 
ing on the final size of overcurrent 
protection, branch circuit size, con- 
troller or disconnect rating. That is 
to say the nameplate hp rating would 
not mean a thing unless it gave a value 
which would correspond to that ob- 
tained in Table 25. 

I did use the value of three times 
full load current for the maximum 
disconnect size. Actually the values 
shown in Table 26 or 27 would be 
used, It should be noted that Table 
26 shows a 300% maximum motor 
branch circuit protective device only 
when fuses are used on ac, single and 
polyphase squirrel cage or synchro- 
nous motors with full voltage or re- 
sistance or reactance starters and with 
Code letters F to V. Table 27 shows 
two cases for using the 300% value. 

Table 20 used but shows 
values for only specific cases of Tables 
26 and 27. Thus for example a 20-amp 

300% (60 amps) in 
column 7, 250% (50 amps) in column 
8, 200% 


can be 


motor shows 

(40 amps) in column 9 and 
150% (39 amps) in column 10, corre- 
sponding to the values set up in the 
respective classes of motor types in 
Tables 26 and 27.—B.Z.S 


Plastic Conduit 
and Fittings 


QO I hear that the next general 
© revision of the National Elec- 
trical Code may contain a new Article 
in Chapter 3 covering “Non-Metallic 
Conduit” wiring methods and mate- 
rials. It is also predicted that Chapter 
5, Article 500 may be amended to 
permit the use of non-metallic or 
plastic conduit of the high impact rigid 
type in Division 2 hazardous areas. 
This type of wiring could be useful 
wherever corrosive conditions shorten 
the life of metal conduit and fittings. 


226 ELECTRICAL 


There is a definite need for such wir- 
ing on cooling towers, particularly on 
cooling towers in oil refineries and 
chemical plants where leaks in heat 
exchangers often result in the escape 
of hazardous gases at the cooling tow- 
ers. In one such plant engineers are 
now seeking a source of supply for 
just two simple items of plastic equip- 
ment. With these and with plastic 
pipe now available, they propose to re- 
new the lighting system on a cooling 
tower where rigid galvanized conduit 
and fittings ordinarily last less than 
four years. These engineers are seek- 
ing high impact plastic boxes with 
bottom, sides and ends 4 inch thick 
and strong enough to be drilled and 
tapped on the job for rigid plastic 
conduit. For 4-inch and 3-inch con- 
duit the boxes should be 13} in. deep 
and 14 in. wide by 34 in: long, inside 
dimensions. For 1-inch conduit the 
boxes should be 4 inch larger in all 
inside dimensions. These boxes should 
be provided with plastic covers strong 
enough to resist warping, perhaps 
4 inch thick and provided with soft 
rubber gaskets, or the covers may be 
made of metal with full gaskets of soft 
rubber cemented to the covers to effec- 
tively isolate the covers from the wir- 
ing. Corner holes completely through 
the boxes and covers should be pro- 
vided for No. 10 brass or stainless 
steel machine screws with standard re- 
movable nuts. For the preseni, stand- 
ard metal vaportight lighting fixtures 
are to be used. Later, plastic vapor- 
tight fixtures may be available with 
metal guards effectively isolated from 
the wiring. These may be of the 
pendant type, but flanged types suitable 
for attachment to timber supports are 
preferable. No metal parts should be 
used except such items as can be 
easily replaced with a minimum amount 
of trouble. 

On the initial installation all con- 
duit and fittings larger than one inch 
and all switches and explosion-proof 
seals are to be located in areas with 
less corrosive conditions than exist 
on top of the cooling towers. Later it 
may be possible to obtain plastic 90° 
elbow fittings so that some 20 explo- 
sion-proof motors may be wired 
through 14-tn. plastic conduit. 

At least two well known manufac- 
turers of electrical wire and cable are 
now producing plastic pipe and fittings. 
These fittings include elbows and tees 
for pressure piping but no fittings have 
been designed for pulling and splicing 
wire. 

Can you advise any immediate pros- 
pect for definite Code recognition of 
non-metallic conduits, such as the 
plastic version outlined, with suitable 
non-metallic fittings and boxes?— 
LP. 


A The possibilities presented by 
e the use of plastics for race- 
ways, boxes and fittings should, in my 
opinion, give impetus to the recogni- 
tion of a proposal concerning other 
types of non-metallic raceways which 
was considered for adoption in the 
1953 Code. This proposal, which con- 
cerns fibre ducts and Transite, re- 
mains active on the docket of the 
NFPA Electrical Section and un- 
doubtedly it will be considered by the 
Code-making panels concerned during 
the coming year and definite action 
taken before the next Code edition is 
published. 

For several years Underwriters’ 
Laboratories have listed fibre, Transite 
and soapstone conduit with pertinent 
fittings as approved for use under- 
ground or for central station wiring. 
As you may note, the recognition is 
restrictive and does not include gen- 
eral recognition for use as a wiring 
method. The U. L. also lists many 
manufacturers of junction and pull 
boxes, all of which are of metal con- 
struction. While the N. E. Code 
recognizes the use of fiber in the con- 
struction of underfloor raceways as 
covered by Article 354, it does not 
recognize a non-metallic conduit, such 
as fiber, Transite or plastic, for gen- 
eral use and provides no requirements 
for such installations such as we now 
have for metal conduit under Article 
346. As a result, the proponent of the 
proposal mentioned above, proposes 
that a new wiring method be recog- 
nized by the Code under Chapter 3 
covering Fibre and Transite Duct in 
stallations, and I would suspect that 
when the question is considered by 
the panel involved that it will be on 
the basis of any approved non-metallic 
conduit, not only fibre or Transite. 

At the present time the N. E. Code 
recognizes, under Article 379, non- 
metallic outlet boxes but restricts their 
use to knob-and-tube work, open wir- 
ing on_ insulators, non-metallic 
sheathed cable or non-metallic water- 
proof wiring. It therefore follows that 
any definite Code recognition of non- 
metallic: conduit as a wiring method 
will involve changes in Article 370. 

I personally believe that the pros- 
pects for prompt recognition of non- 
metallic conduit, with associated fit- 
tings and boxes, as a wiring method 
will depend upon the force of the 
argument presented in support of such 
a proposal and the facts brought out 
by the usual fact-finding report con- 
ducted by U. L. It is my experience 
in the growth of our electrical wiring 
industry that any new development of 
wiring techniques or devices that pre- 
sents desirable features toward the 
promotion of safety will be readily 
recognized.—B.A.McD 
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Silicone insulated motors last 6 times as 
long as Class A --- still running strong! That's 
the performance report on several silicone (Class 
H) motors in the Detroit mine of the International 
Salt Company. Rock salt is much harder than 
iron or copper ore and requires tool motors twice 
as powerful as those supplied with conventional 
mining equipment. That suggests motors twice 
as large and twice as expensive to some pro- 
duction men. But International has learned from 
experience that silicone insulated motors produce 
the necessary power at only a fraction of the cost. 


The 50 hp, 1150 rpm drive motor on the mine's five 
undercutters, for example, frequently operate at 
temperatures as high as 375 F. Originally insu- 
lated with Class A materials, they used to fail 
at least twice a year. Rewound with silicone 
insulation in 1951, they have been operating 
successfully ever since. Similarly, the 2 hp 


You can also reduce toa 
minimum motor outages 
due to bearing failure 
by using Dow Corning 
44 Grease 


In open and single 
shielded bearings 
designed for high temper- 
ature operation, Dow 
Corning 44 has 8 to 10 
times the life expectancy 
of conventional greases. 
It gives life-time lubrication 
in permanently sealed 
bearings. 


first in 


DOW CORNING 
CORPORATION 


Bases MICHIGAN 


shuttle-wound motors powering dynamite drills 
have never burned out since being rewound with 
silicone (Class H) insulation in. 1951. 


Perhaps the best example of all is the way a 25 
year old, 30 hp, 900 rpm crusher motor, recently 
rewound with silicone insulation, is holding its 
own alongside three Class B crusher motors, each 
of which cost several times as much. International 
men declare that when it comes to putting the 
pressure on a pile of extra-rocky chunks, the 
Class B motors can't keep up to the silicone job. 


That's the kind of dependability and performance 
that is convincing more and more cost conscious 
production and maintenance men that Class H 
delivers the goods. Delivering up to 50% more 
power per pound and outlasting conventional in- 
sulations 10 or more times, Class H insulation 
made with Dow Corning silicones increases effic- 
iency, ups production and cuts maintenance costs. 


/ 


Dow Corning Corporation, Dept. G-23, Midland, Michigan 
Please send me 
More performance data on Class H 
List of Class H rewind shops 
List of Class H Motor and [) Class H Transformer Manufacturers 
“Tall Tales and Fabulous Facts’’ about silicone products 


PRO tnttniengintencs Title 





Company 
Address_ 








City lee ee 


SP aR Ae, 


i i a ag 
an ee ATLANTA | . » CHICAGO. ° CLEVELAND ° DALLAS . DETROIT ° los ANGELES ¢ NEW YORK © WASHINGTON, D. C. ; 


i Canada: Dow Corning Silicones Ltd., Toronto. e England: Midland Silicones Ltd., London @ France: St. Gobain, Paris (SILVER SPRING, MD.) 
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Slash Motor Maintenance 4] 
Speed Installation ly 
increase Brush Life 

Cut Motor Down Time 


MULTIFLEX brushes 
with NEOPRENE pads 


. really protect your motor and gener- 
ator investments. Engineered for better 
contact and reduced vibrations, Helwig 
Multiflex brushes eliminate uneven wear 
and reduce circulating current. Get mul- 
tiple brush operation without expensive 
changes. The key to longer commutator 
life is a quality brush designed to FIT, 
instead of a cut-down, so-called standard 
brush. Save production time and money 
with Helwig tailor-made brushes. Write 
for details on the Helwig brush inventory 
control plan. 

CARBON 


HELWIG CO. = probucts 
2502 N. 30th Street 


Milwaukee, Wisconsin 














DISCONNECTING 
SWITCHES 
Hook-Stick Operated by 


POWERCRAFT 


@ Powercraft Disconnects are built of 
bus bar copper for uniformly high con- 
ductivity in the current carrying path. 
Silver ball contacts assure low tem- 
perature rise. Simple firm locks. 


Other POWERCRAFT Products 


| © Bus Clamps * Indoor and Outdoor Bus | 

| Supports * Power Connectors * Pipe | 

| Frame Fittings for 114" |. P. S. Pipe « 
Clamp Insulator Supports 


Write for your copy of our new catalog. A fow 
territories still open to qualified manufactur- 
ers’ agents. 
Powercraft Corporation 
2215 DeKalb St., St. Louis 4, Mo. 
Phone PRospect 6-4532 Since 1932 














Opinion 


ADEQUATE 


WIRING 


The Contractor is the Key 


An informal interview with A-W pioneer 
W. E. Sprackling by Editor W. T. Stuart 


W. E. Sprackling, executive vice president of Anaconda Wire and 
Cable Co. was the first Chairman of the National Adequate Wiring 
Bureau. His frank and challenging views on the present and future 
industry responsibilities for adequate wiring promotion are supported 
not only by keen insight into the current situation but are also disci- 
plined by an exceptional understanding of the historical perspectives. 


W.T.S.: Mr. Sprackling, you’ve been 
active in behalf of adequate wiring 
for a long time now—I believe you 
were the National Adequate Wiring 
Bureau’s first Chairman, weren't 
you? 
Mr. Sprackling: That’s so. It was 
founded back in 1932. The NEMA 
group sponsored its foundation. It 
was financed by NEMA, too, but it 
was quickly encouraged and supported 
by all the industry. 


W.T.S. Yes, and of course it started 
out with a definite program. Well 
now, as a pioneer in adequate wiring 
promotion, in your opinion what is 
new about this sudden flare-up in 
industry interest in the subject? 
Mr. Sprackling: I wonder if there is 
anything new about it at all. For in- 
stance, what can anyone say today 
about adequate wiring that hasn’t 
been said before, many times before? 
I'd say that the same voices you hear 
now are the voices you heard five, ten 
even 25 years ago. 
W.T.S.: Well, what makes them 
sound different now—more signifi- 
cant? Is it just that the passage of 
time has made prophets of all of us? 
Mr. Sprackling: That’s about it. The 
things we predicted would happen 
if adequate wiring wasn’t promoted 
by all of us, have happened. What 
was once an annoyance has become 
a real problem—and it’s growing all 
the time. 
W.T-.S.: So the difference today, is 
that more and more segments within 
the electrical industry are effected by 


@ inadequacy is their biggest block 


inadequate wiring. Could you cite 

a case in point. . .? 
Mr. Sprackling: Well, take the appli- 
ance manufacturers — they're vitally 
interested in adequate wiring now- 
adays. They've got to be; inadequacy 
is their biggest stumbling block to 
sales. 


W.T.S.: You think, then, that the 
amount of wire needed to adequately 
wire a house isn’t as material as the 
benefits the customer gains overall 
from the added capacity he buys? 
Mr. Sprackling: Well, no, not quite 
that. Put it this way: We've reached 
the point where the potential of dol- 
lar sales of appliances is directly af- 
fected by adequacy of wiring. Obvi- 
ously, the home or commercial 
building that was wired originally 
for lighting incandescent lamps can’t 
possibly carry the load of modern 
lighting and electrical conveniences. 
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W.T.S.: And you make the point 
that when you do have adequate 


wiring there are all these secondary 


benefits 


Mr. Sprackling: Yes, and the second- | 
iry benefits are tremendous. Think | 
of the benefits to utilities—in terms | 


of the possible growth of residential 
load. Then as that growth continues, 
you get this tremendous potential for 
sales of every kind of product going 


@ problem of every householder 


into generation, transmission and dis- 
tribution of electric current. 


W.T.S. Putting it in that way the 
field does seem limitless. Just about 
every company of every branch of 
the industry would be affected. 


Mr. Sprackling: And not only the in- 
dustry alone. The problem of inade 
quate wiring today is the problem 
of every householder who pushes a 
plug into an electrical outlet and is 
plunged into darkness. It’s the prob- 
lem of every electric utility that is 
called in the middle of the night 
because, as the householder puts it: 
“The power has failed.” It’s the 
problem of the serviceman who stops 
by and changes the fuse. 


W.T.S.: Yes, and most of the time 
that’s all he can do even though he 
knows he'll be stopping by again 
some other middle-of-the-night. 


Mr. Sprackling: That’s right—doesn’t 
have the chance to sell a new ade- 
quate wiring job, just changes the 
fuse. And how about the appliance 
salesman who was told last summer: 
“This air-conditioner wouldn’t work 
last night—take it back.” That was 
a problem of inadequate wiring; cer- 
tainly the manufacturer made it with 
the best craftsmanship he knew. 


W.T.S.: You think then that the 
program we devised under the origi- 
nal NAWB in 1932 may not be 
enough—or rather, that it isn’t suited 
for our present times and problems? 


Mr. Sprackling: Something like that. 
Over the years the NAWB has done 


EXTRA JOB-PROFITS 


are yours, with 


BATHROOM exhaust fans, 
electric fan-type heaters... 
KITCHEN exhaust fans 


When you plan or install adequate wiring, or do residential work, 
make sure you sell BROAN Bathroom Heaters . . . Bathroom 
Fans .. . Kitchen Fans — the unmatched comforts every home- 
owner wants. You'll increase your sales and make extra profits 
on every job. 

The complete BROAN line includes wall and ceiling exhaust fans 
in 8”, 10” and 12” sizes, and built-in, fan-type wall heaters. Both 
Fans and Heaters have a quarter-century record of satisfactory 
service in hundreds of thousands of homes. 


ar ek. 


8” BROAN 


MOTORDOR 8” BROAN 





No. 840 Wall Fan 


— the only completely 
automatic 8” fan for 
bathrooms and small 
kitchens. Separate mo- 
tors, controlled by a 
single switch, operate 
Fan and Insu.-ated Outer 





Model U-15 

BROAN Electric Heater 

gives the bathroom a 
speedy lift in tempera- 

ture from 72° to 85° in 
4 minutes. Optional 
Thermostatic control. A 
big seller, nation-wide. 


Ceiling Fan No. 872 


...for vertical discharge 
— with Back-Draft 
Damper Fitting. All 
Broan 8” Fans are e- 
quipped with the beau- 
tiful ‘Venturi - design” 
grille, with ‘Whisper- 
Quiet” Air-flow. 


s 


. . outstanding favorite 
for cozy warmth in bath- 
room or nursery. Stain- 
less steel grille, Toggle- 
switch or thermostat 
control. 


New Free Catalog Ready Now, send for your copy. 


BROAN MFG. CO., INC. 
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1677 N. WATER STREET 
MILWAUKEE 2, WISCONSIN 


American 
Service Entrance Equipment 


is EASY to INSTAL! 


Typical of the clean, functional design 
of all American Service Entrance Equip- 
ment is this Fused Pull-out Main and 
Range combination unit with 8 plug 
fuse lighting circuits. The following 
features simplify installation and 
maintenance: 


@ Plenty of Knock-outs—the right sizes 
in the right places 


@ Generous wiring space 


@ Grounded neutral connections at TOP 
and BoTTOM—for maximum cable 
economy 


@ Solderless lugs for line, load and sub- 
feed connections 


@ Cover easily removed by loosening 
one screw 


@ One-piece door and trim with spring 
catch 


@ Lighting circuits arranged for easy 
wiring 


@ Furnished in flush or surface mouni- 
ing types 

@ Flush mounting type available with 
studding brackets 


@ Main and Range combinations are 
available in either series or parallel 
wiring 


@ Parallel wired unit has 100 amp, 
capacity line connections 


@ Wide range of types permits selec- 
tion of correct combinations for 


specific job. 


Write for complete descriptions 
and list prices 


ELECTRIC SWITCH DIVISION 
vw 


THE CLARK CONTROLLER CO. 


1146 East 152nd St. © Cleveland 10, Ohio 
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ADEQUATE WIRI NG (continued) 


a fine job, as good as its available 
funds would allow. But it can be 
strengthened; its usefulness can be 
expanded. Given the necessary au 
thority, the tools and the funds to 
carry out the enlarged program the 
industry aeeds, I’m sure the NAWB 
could be equally successful in the 
future. 


W.T.S.: Would you make some con 
crete suggestions on how NAWB 
can expand or improve to do a bet 
ter job? 
Mr. Sprackling: Well I—well, first 
let me say that none of us can be 
critical of the job the Bureau has 
done within the limits we set for it. 
It's been exceptional—and it gets 
better all the time. 
But possibly we ought to open up 
1 little, increase the scope and the 
influence of the Bureau. It may be 
1 mistake, for instance, to have the 
National Adequate Wiring Bureau 
housed in one particular association. It 
may be a detriment because the other 
associations—the utilities, wholesalers, 
contractors,—might tend to be a little 


tand-offish. 


W.T.S.: You mean that the Bureau's 
job is big enough now to be housed 
by itself and, possibly, run by an 
expanded committee representing 
the various associations,—is that it? 
Mr. Sprackling: Yes, because naturally 
they would need to operate under 
some sort of direction. Now, of 
course, none of this is meant to de- 
tract from the work that the National 
Adequate Wiring Bureau has done un- 
der NEMA. They have done a good 
job as far as they could go. Now they 
can go a little further. 
W.TS.: I see. If NAWB were a 
separate entity—working under di- 
rection—you believe that the whole 
psychological viewpoint toward it, 
and toward its work, might be 
changed for the better? 
Mr. Sprackling: I believe it would, 
ves. For instance, take the subject 
of its funds and the basis on which 
it gets them: The amount of money 
budgeted by NEMA for NAWB 
use is always the hardest thing to 
get across with members of the various 
sections of NEMA. I'm afraid we all 
tend to look at this money as dues 
and somehow or other people seem 
to resent paying dues, though the 
money actually is benefiting them in 
a promotional way. 
W.T.S.: You mean they thing of 


them in the same way they think 
of, say, taxes? 


Mr. Sprackling: That’s nght. Now, if 
these same members could envisage 
these dues as money used for sales 
promotion work they can measure 
in actual sales return, why they'd 
’e much more generous. . . . 


W.T.S.: Now how would that 
work? For instance, how would it 
work with Anaconda? 
Mr. Sprackling: Well, I think we 
would have to look at it as part of 
our company’s sales promotion budget 
put it right in with our advertising. 
Then the amount Anaconda pays 
into the NAWB would be insignifi 
cant alongside of our total advertising 
budget. And so, if I could go befor« 
my Board of Directors and picture 
these funds for NAWB as a sales 
promotion feature, rather than as 
dues, I’m fairly certain we could in 
duce them to contribute generoush 
to this enlarged Bureau. You see th 
psvchology? 


W.T.S.: I believe I do, yes. But you 
know, this enlarged NAWB would 
probably need a large staff, other 
wise your sales promotional work 
wouldn’t be too effective. 


@ we could induce them to contribute 


Mr. Sprackling: That’s certainly true, 
for one of the basic principles of 
promotioual work—of selling itself— 
is not to advertise until you have rep- 
resentation in the field. Otherwise, 
while your advertising may create a 
desire for the product—well, there is 
nobody out there handy to go sell the 
benefits, or the product itself. In 
order to corral this market we would 
need to have representatives right 
out in the field whe are promoting 
this whole adequate wiring campaign. 
Actually, you know, we in Anaconda 
realized this and have been doing 
it in a limited way—limited because 
we are but a single company. We 
have been holding meetings all over 
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@ we have been pretty successful 


the county with local utilities, dis- 
tributors and contractors. 


W.T.S.: And I understand with the 
F.H.A. and the banking people, 
too. 


Mr. Sprackling: Yes, and if we do 
say it ourselves, at the risk of blow- 
ing our own horn a little, I'll say 
that we have been pretty successful. 
We have any number of letters from 
local groups saying that this has been 
the first successful approach of its 
kind. 


W.T.S. From contractors, too, I 
imagine. So then, your thought is 
that some similar method of pre- 
senting this to the public should 
be taken on by the entire industry, 
not by one or two individual com- 
panies. How would you tie in the 
advertising programs of the different 
companies? 


Mr. Sprackling: Through the efforts 
of the NAWB, of course. Think of 
the amount of advertising that is 
done today, wonderful advertising by 
people who are spending hundreds of 
thousands of dollars to sell the public 
on the single idea that they need 
their homes adequately wired to get 
the full benefit of electricity. And 
then again there are the editors like 
yourself, and on the other trade 
magazines, writing constantly on the 
subject—even the big news weeklies 
like Business Week, Nation’s Busi- 
ness, as well as the picture-story mass 
media like Life, Look and others. 
And how about the ads that begin 
to appear sponsored by home insur 
ance companies, the FHA itself, and 
the local banks—it must come to 
l staggering amount of money. Now 
why couldn’t these same people con 
tribute a like amount of money to 


the NAWB? : 


W.TS.: That might be a hard idea 
to sell. They would probably ob- 
ject that they are losing their ad- 
vantage of having their company’s 
name connected with the advertis- 
ing 
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ADEQUATE WIRING (continued) 


Mr. Sprackling: But do they need to 
lose that advantage? I don’t think 
so. If this expanded, independent 
National Adequate Wiring Bureau 
were properly constituted, if they had 
the prestige and the manpower, they 
could go to these big national com- 
panies who are capable of doing a tre- 
mendous amount of advertising to the 
public and suggest that they could gain 
a great deal by pointing their advertis- 
ing along lines laid out by the NAWB. 
W.T.S.: You mean it would still be 
their ad, that it would still carry 
their message and their company 
name; they’d still get full advantage 
from the money they spend in pro 
moting this effort? 
Mr. Sprackling: Exactly. Then, for 
the first time, you would have na- 
tional advertising coordinated. You 
would have an industry Bureau that 
would go out into the field and show 
local groups how they themselves 
might proceed with their grass roots 
promotion because that is where the 
orders are going to be placed. You've 
got to go to the fellow who is in 
direct touch with the home owner 
or the commercial establishment—and 
that is the local contractor. You've 
got to build up his part in the job. 
W.T.S.: You think the local con 
tractor is the important cog in the 
whole works? 
Mr. Sprackling: Yes, he is the contact 
man. Of course the contractors recog- 
nize that themselves and NECA 
has an advertising and promotional 
campaign. 
W.T-S.: Yes. Such programs are also 
important in that they encourage 
contractors to use sales promotion 
Mr. Sprackling: Yes, an association 
can only advertise and promote, like 
Anaconda and other manufacturers. 
When you come right down to it, 
though, someone has to go out in 
the field and demonstrate how to 
do it. We've got to have “mission- 
aries” available to help contractors 
in more direct ways right on their 
home grounds. Once a contractor 
understands a program and its bene 
fits to him, once he is sold on it, 
there is no holding him down. 
W.T.S.: You think, then, that con 
tractors are the key men? 
Mr. Sprackling: I’d put it stronger 
than that: Without the contractors’ 
cooperation the whole adequate wir- 
ing program could fail. If contractors 
don’t understand the program, or if 
they don’t approve of it, or if they 
are indifferent about it, it will never 
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take hold to its full potential 


W.T-.S.: You mean that no matter 
how ambitious the planning, and no 
matter how much we spend in our 
advertising to “take the program to 
the country”, the whole approach 
must be practical or it won’t appeal 
to contractors? 


Mr, Sprackling: Yes, that’s it exactly. 
Without their grass-roots support 
we'll never get to first base. 


W.T.S.: Getting back for a moment 
to your conception of an enlarged, 
independently-housed National Ade- 
quate Wiring Bureau: You said its 
activities and the scope of its en- 
larged influence would need to be 
guided by a committee chosen from 
the industry itself. What sort of 
committee? 


quauity 


complete line? 
24-hour shipment? 


@ everyone must except his share 


Mr. Sprackling: That’s an easy one. 
Each branch of the electrical indus 
try would need to be represented. 
W.T.S.: What about the men them- 
‘elves? What executive level would 
they be from? 
Mr. Sprackling: I’m not sure that 
wouki matter too much. Preferably, 
the commiitee should be composed 
of men with a reputation for “getting 
things done.” 


W.T.S.: And based on the capacities 
f individual companies and organi- 
zations, these men would decide 
vhat would be the contribution of 
ach branch of the industry—is that 
it? 

Mr. Sprackling: Right. Everyone 

must accept his fair share of the : 

Write now for your 

work-program. There is no one in : 

the whole electrical industry who 28-page Alpha Electrical 

isn’t affected—all the way from gen- | Contractor Catalog EC-11. It’s 

eration to end use, whether lighting, _ your guide to. ALL 

heating, appliances or apparatus. Audio Wire and Cable. 


W.T.S.: But even then, isn’t it a : Hy} 
long haul from the program on pa 


| / First in Quality Wire for over 30 years 
per to the actual efforts of those 


who must carry out the program? H] 
Mr. Sprackling: It is, yes—and nobody = A Pp A WI R fe co R P. 
knows what a long haul it is better 


than we at Anaconda. As I said be- 430 BROADWAY, NEW YORK 13, N. Y. 


fore, without enthusiastic grass-roots 
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} permanence, 
QUICK MOUNTING BRACKETS SRR pene tema 


Mr. Sprackling: You always come 
back to the contractor. He>is cen- 
SIMPLIFIED SUPPORTING STRUCTURES tral to the whole idea of adequate 
| wiring. 

W.T.S.: But you think that all of us 

need a little more selling of this idea 

to ourselves before we can venture 

out, all together, to sell the country 

Mr. Sprackling: ‘That certainly is true. 
We've all got to become successful 
The new one-piece RAKIT Brackets have been specifically | | salesmen, for the electrical industry as 
designed for quick and easy installation without nuts, bolts, other industries have made successful 
or other fastening devices. | salesmen and successful propagandists, 
JUST A TWIST OF THE WRIST “ gy who make their livelihoods 

There's no slipping or falling out. ’ W.T.S.; But won’t all this come in 

These brackets are ideal for the support of items such | | time anyway? 

as cable trough, instrument tubing trough, conduit, pipe, Mr. Sprackling: Probably it will. But 


cable and many others. . . it may be later than we think. I’m 
The savings in assembly time and a made a shield. Ghat we don't entee socn 
by this one-piece RAKIT Bracket assure ‘better support for at some grass-roots organization of 


ar Rae aa today for further information. Ask for oil ‘eiiedic ‘Gaal hex cliadthen dems 


to demand, one day we'll be faced 


AK IT rs re) RP re) RATI o N | with a problem in public relations 


ADEQUATE WIRING (continued) 
' t support, nothing worthwhile ever 
was accomplished, or ever achieved 


that will take a lot more planning 

Mal 711 SOUTH SOth STREET~ PHILADELPHIA 43, PA. ant Gt Gee ceb of ms, for 2 

much longer time, than if we were 
working right now, together. 

7 - rs W.T.S.: With all the wheels moving 

Everybody S happier with in the one direction—I see what you 

mean. Now, if I may summarize, 

* | you believe that the present NAWB 

activities need substantially larger 

Master-TENNA* by RCA! —ovvtsec.oere ne 


and that all parts of the industry 


YOUR CUSTOMERS should take its share of work under 
the new NAWB’s program. You 
avoid the unsightly cluster of TV antennas atop believe that parallel activities by in 
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entire building. Tenants are assured of the clear- —like advertising, sales promotion 
est, sharpest picture from any VHF or UHF station merchandising —all are beneficial and 
—in black and white or color! And property own- companies and groups can retain 
: their individuality even while they 

ers gain an added source of revenue. hel ei my ao 
= nelp promote the NAWB “mes 
sage”. You believe that the contrac 
YOu tor is the key to everything, and that 
can recommend MASTER-TENNA by RCA with full industry activities should give closer 


confidence that your customers are receiving an attention to his particular needs and 
problems. 


Mr. Sprackling: Yes, I think that 
points it up —— with one further 
RCA Service Company branches everywhere are prepared to handle 


camunan , sec ae > thought: With all the national adver 
complete MASTER-TENNWA system instelation and niece pana perfect tising, with all the promotional work, 


*MASTER-TENNA® for VHF when you come right down to it, it’s 
’ ° 

the contractor himself—the man out 
Je ccm eae a a. in the field—whose bread and butte: 
RCA Service Company, Inc. color! depends upon the amount of busi 

ee ness he brings in from day to day 
he’s the man who motivates this 
sehen whole program. He’s the man we all 
SE, ae ae 4 depend upon to help us keep the 
ADDRESS | program alive and moving toward suc 
cess. With his active cooperation 

city “STATE : we can’t help but be successful. 














antenna system developed by the most famous 
name in electronics. 
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How to handle all types of 
wiring and installation jobs 


in strict accordance with the 
1953 National Electrical Code 








N O need to waste time puzzling over National Electrical Code rules! You can get 
their EXACT meaning—how they apply to the job you’re doing—quickly and 
easily with this practical handbook. Explains the rules in simple, clear language— 


and uses diagrams, tables, and photo- 
graphs to make sure you grasp every 
essential point. This Eighth Edition is 
completely revised—a brand new style 
that presents the meaning of a rule 
in a contrasting typeface to the rule 
itself—thus making for quicker and 
easier reading. And Code rules are 
given in exactly the same sequence as 
in the Code itself! 


8th Edition—ABBOTT’S 


NATIONAL ELECTRICAL 
CODE HANDBOOK 


Do YOU know the answers 
to these questions? 


—What type and capacity of service is de- 
sirable for a single-family dwelling? (page 
87) 

—In grounding conductor to circuit, what is 
the advantage of having the secondary mains 
grounded at a number of points? (page 129) 


—How should cable be laid in locations con- 
taining cinder fillP (page 211) 


—Why should raceways be laid in a true 
straight line in an underfloor raceway sys- 
temP (page 228) 

—How can you weatherproof a fitting to con- 
form with Code rule 3705? (page 243) 


~When may fixtures mounted on metal or 
on ceilings or walls not have to be thoroughly 
insulated? (page 228) 

—How can you use an ordinary type fuse as 
the running protection for a motor? (page 311) 


—What type of motor is approved for use in 
explosive atmospheres? (page 387) 


—Why must scme compartments enclosing 
group control equipment be vented to other 
compartments? (page 497) 


—How do you make conduit fittings on build- 
ing exteriors raintight to conform with Code 
rule 7341? (page 587) 


You'll find the answers in this book. 
They’re important because they're based on 
rules in the Code. The book explains the rea- 
sons for these, and other Code requirements, 
and suggests methods and materials in carry- 
ing out wiring and installation that conforms 
exacty to the Code 
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Revised by 
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Electrical Field Engineer of the 
National Fire Protection Association 
642 pages, 542 x 8 
394 illus. 34 tables, $7.50 


First, the book gives the code in cor- 
rect, official sequence. Then immediately 
following the difficult, involved rule, it 
presents a clear, simple explanation of 
it actually affects 
the job in hand, and how to apply it. 


that rule—tells how 


A complete change of format from 
previous editions makes it even easier 
to quickly thumb to any rule, because 
rules and meanings are now presented 


in EXACTLY the same order as the 


Code itself. And, the meaning of the rule 
is now clearly laid out in a contrasting 
typeface from the Code rule—thus mak- 
reference. 


ing for emphasis and fast 


The book includes all changes and 
additions of the 1953 National Electrical 
Code. A handy index lists Code rules 
applying to all types of electrical jobs, 
arranged under job title. Thus, you can 


be sure no rule is averlooked. 
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Prospects Bright for 
Florida Contractors 


Development of better industry prac 
tices and trade relations looking toward 
i fast growing electrical market was 
the theme of a hard-working week-end 
‘onvention, October 15-17, of the vig- 
orous new Florida . Electrical Con- 
tractors Association. Over 350 mem- 
bers and guests converged on mid-state 
Orlando for a combined business meet- 
ng and trade show of the organization 
vhich, though only a little more than 
. year old, is already attracting nation- 
vide attention for its constructive and 
iorthright approach to industry prob 
lems 

President V. L. Burkhardt of West 
Palm Beach reviewed the growth and 


iccomplishments of the past year’s 
issociation activities which have in 
‘luded open panel discussion with 


representatives of suppliers and manu- 
facturers aimed, under a strict -“no 


personalities” rule, at a better mutual 


understanding of the problems and 
responsibilities of each group. 
Howard Palmer, of Orlando, re- 


ported on a highly successful cam- 
paign for better electrical plans and 
specifications. Members were encour- 
iged to return poor or inadequate 
plans to architects. He said that reac- 
tions were prompt and resulted in a 
series of local conference meetings 
vith architects where the suggestions 
of the contractors for improving elec- 
trical plans and specifications not only 
were carefully considered but welcomed 
by the architects. 

James Dandelake, president, Miller 
Electric of Florida, Jacksonville, dis- 
cussing better relations between elec- 
trical contractors, distributors and 
nanufacturers, urged the contractors 
to observe the same responsible policies 
with respect to their suppliers as they 
would wish from architects and gen- 
ral contractors in the handling of 
electrical bids. He also charted the 
dollar-and-cents savings which resulted 
from a rigorous job safety program, 
citing a multimillion man-hours proj- 
ect with lost-time injuries far below 
industry averages and without a single 
fatality 

Carl Boester, Director of Housing 
Research, Purdue University Founda- 
tion, Lafayette, Indiana, proposed a 
high capacity, low cost, wiring method 
hased upon a closed loop, three wire, 
eeder ring with overcurrent protective 
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OFFICERS named at Orlando convention of Florida Electrical Contractors Associa- 
tion are (left to right): V. L. Burkhardt, West Palm Beach, retiring president; 
Axel O. Ornberg, Orlando, president; Howard Palmer, Orlando, first vice presi- 


dent; R. H. Palmer, Lake Worth, second vice president 


manager. 


devices at each outlet Use of 
closed loop, it was stated, would pro- 
vide up to 9600-watt capacity on 3 No. 
12 conductors. 

W. T. Stuart, Editor, and B. C 
Cooper, Eastern Editor of Electrical 
Construction and Maintenance key- 
noted the meeting with an illustrated 
presentation on “What’s in Our Fu 
ture”. They [ 
charts and 


reviewed a_ series of 
photos of recent electrical 
installations extracting the clues of 
future trends and opportunities for 
electrical contractors 

New officers appointed and installed 
October 16 were: president, Axel O 
Ornberg, Curry Electric Co.. Orlando: 


the 


L. L. Dick, Tampa, state 


first vice president, Rk. H, Palmer, Jr., 
Lake Worth: _ secretary-treasurer, 
Howard A. Lilly, Tampa; state man- 
ager, L. L. Dick, Tampa. The Board 


of Directors consists of one director 
from each chapter, as follows: J. Ar- 
thur Turner, Sr., Tampa; Clifton W. 
Whitmore. Sr.. Miami: J. K. Scar- 


borough. Ocala: E | Brantley, Cler- 
mont: Fred S. Shinn, Lakeland; W. S. 
Stewart $radenton: Jim  Baroca, 
Pensacola James R soyett, Fort 
Myers; Seals Fagan, Lake Worth; 
Rudy Baacke, Jacksonville; Gene 


Guffy, Fort Lauderdale; Sam Grant, 
St. Petersburg: and Marion M. 
Harrison, Panama City. 


New Jersey Electrical Leagues Meet 


Members oi the New Jersey Council 
of Electrical attending th 
organization’s 18th Convention o1 
October 15 and 16 in Atlantic City, 
New Jersey, heard two speakers stress 
the importance of cooperation between 
all segments of the industry in combat- 
ing the evils of inadequate wiring 

O. B. Falls, manager of Utility Sales 
at General Electric’s Apparatus Sales 
Division in Schenectady, New York. 
spoke optimistically about the future of 
the electrical industry, citing a G. E 
prediction that total sales of electrical 
energy would increase by more than 
100% in the next ten years. The 1954 
average residential load of 2500 kwhrs 
per customer is expected to double by 


Leagues 
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1964, he said, due to a great extent to 
anticipated success of such new ap- 
pliances as wall-mounted refrigerators 
and combination water heater-condi- 
tioners, as well as‘ advances in televi- 
sion, food freezers 
and home lighting 

However, he pointed out that this 
confidence assumes that the present 
problem of inadequate wiring would 
be tackled jointly by those most af- 
fected: contractors, maintenance engi- 
neers, utilities, dealers and wholesalers, 
and manufacturers. He advocated an 
elevation of specification standards, 
such as an established 3-wire, 120/240- 
volt, single-phase service entrance 
rated at 100 or even 200 amperes, plus 


washers, drvers 


237 





particular effort directed at the devel 
opment of new products and methods 
to facilitate rewiring. 

Willie Mae Rogers, 


Good 


director of the 
Institute, 
“What 


homemaker expect of the electrical in- 


Housekeeping pro 


jected the question does a 
dustry?’ and had two ready answers: 
improved service from manufacturers, 
and adequate wiring at more reasonabie 
rates. 

She claimed that homemakers want 
better than 


they are getting. Repair services and 


treatment, service-wise, 


warranties, she said, have long been 
the argument used to support buying at 
list price; however, it is a weak crutch 


when dealers who are 
service are in the minority, and the 
customer feels he'll have to battle for 
his service rights anyway. 

Miss mail great 
deal of confusion in the mind of the 
homemaker with regard to adequate 
wiring. When six electrical appliances 
are to be plugged into a system able 
to accommodate only two, which four 
shouldn’t have been sold to him by the 
manufacturer? she asked. Obviously, 
there’s an educational job to be done 
both among customers and in the in- 
dustry, she added. 

Prior to the business session, mem- 
bers of the League re-elected all previ- 


giving good 


Rogers’ shows a 


ous officers for the coming year. They 
are: president—John T. Plaskett, John 
T. Plaskett & Sons, Merchantville, 
N. J.; Ist vice president—William 
Griffith, Griffith Electric Supply Co., 
Trenton; 2nd vice president—Oscar 
Wells, Jersey Central Power and Light 
Co., Asbury Park; secretarv—Charles 
E. Beck, Beck Electric Co., Riverside; 
treasurer—David Sarbone, president, 
Atlantic Electric Distributors, Inc., 
Hackensack; executive committeemen 
—H, J. Hanbury, Westinghouse Lamp 
Div., Bloomfield, Clifford Justesen, 
National Electric Supply Co., Passaic, 
and J. H. Stapleton, Public Service 
Electric and Gas Co., Newark 


Eastern and Western Sections of [AE] Hold Conferences 


The Eastern Section of the Inter- 
national Association of Electrical In- 
spectors held its 30th annual meeting 
in Atlantic City, N. J., August 30— 
September 1, 1954. Registration was 
in excess of 350, for the best at- 
tendance on record. 

Two main themes carried through- 
out this meeting. One was the Light’s 
Diamond Jubilee, which Atlantic City 
has celebrating during the 
summer season, with special lighting 
displays on the boardwalk and major 
thoroughfares. The other was National 
Electrical Week, being sponsored by 


been 


the IAEI for the first time this year, to 


be observed during the week of 
October 18-24th. 

The 30th annual meeting was opened 
by J. D. Lynett, chairman of the An- 
nual Meeting Committee. Also on the 
morning program were the report and 
address of Eastern President 
Mattfield and the presidential address 
of B. A. McDonald, President of 
TAEI. 

The first afternoon session was de- 
voted to five feature talks in addition to 
Code and floor discusions on general 
subjects. First speaker was B. L. Eng- 
land, President, Atlantic City Electric 
Company, who talked on “Adequate 
Wiring—Whose Responsibility ?” 

“Growth Problems of Room Air 
Conditioners” was the title of a talk 
given by George S. Jones, Jr., man- 
aging director of the Air Conditioning 
& Refrigeration Institute. The prob- 
lems already created require some very 
serious thought and study by manu- 
facturers of these conditioners, electric 
utilities, electrical contractors and in- 
spectors, he said, discussing some of 
these problems in detail. 

JT. W. Anderson, general superin- 
tendent with the Philadelphia Electric 
Comnpany’s Transmission Distribution 
Department, discussed “Electric Serv- 
ice for Air Conditioning Loads”, and 


Section 


238 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


outlined some of the problems faced by 
the utilities as a result of the rapid 
growth of air conditioning. 

Sam J. Rosch, consulting cable engi- 
neer with Anaconda Wire & Cable 
Company, told the group about “Some 
Trends in the Electrical Industry of 
Tomorrow”. j 

R. F. Lawrence, Westinghouse elec- 


trical engineer from Pittsburgh, dis- 
cussed “Engineering Advantages of 
High Voltage Distribution.” 

Joseph Covington, manager of the 
Adequate Wiring Bureau for Con- 
solidated Edison Company of New 
York, Inc., told of surveys conducted 
in New York City on adequate wiring 
in homes and apartment buildings, 


CODE problems and Hurricane Carol shared the spotlight with inspectors at the 
30th annual meeting of IAEI, Eastern Section, Atlantic City, as they ‘’sit it out’’ 
between sessions. L. to r. are: B. B. Whelan, Chief Electrical Inspector, Boston; 
John W. Hager, Asst. Supt. of Inspection, New York City; Carl J. Dane, Bussmann 
Mfg. Co., Winchester, Mass.; George W. Hilton, UL, Inc., Boston and Chicago; 
and R. L. Reid, Inspector, Arlington, Mass. 


NEW YORKERS attending the annual meeting of the Eastern Section, IAEI, in 
Atlantic City August 30-Sept. 1, 1954 included (I. to r.): Steven M. Brown, ABC 
Maintenance Co.; Anthony Angelo, Borough Chief Inspector; Walter De Soto, 
Electrical Inspector; and F. Marcellino, Chief Inspector, Borough of Manhattan— 


all of New York City. 
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Star drilling in concrete for installation 
of electrical conduit and equipment. Also 
for breaking through walls and floors for | 
duct work, pipe and fuel line installations. 





ELECTRIC HAMMERS 


E VG, See where B&D Hammers 
7 “ROWER im—a| scaive you time and money! 


== BL Now Book shows how! 


From drilling in concrete to holing-through walls, B&D Electric Ham- 






mers get more jobs done faster, better, cheaper! No other Hammer 
has so many features for comfort and safety. No other Hammer gives 
you so much working power in so little weight at such a low price! Get 
all the facts! Get this great B&D Hammer Handbook FREE! Page 
after page of on-the-job photos show how you can save time, cut costs 
on dozens of jobs in your own operation! Write to: THe Brack & 
Decker Mrc. Co., Dept. 2311, Towson 4, Maryland. Meanwhile, ask 
your B&D distributor for a demonstration! 


LEADING DISTRIBUTORS EVERYWHERE SELL 


reece See” @) Black & Decker. 


PORTABLE ELECTRIC TOOLS 
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giving statistics, and outlined his com 
pany’s promotion program for Ade- 
quate Wiring. 

“What's Ahead in Electrical Con- 
struction” was presented to the group 
in the form of a panel discussion by 
W. T. Stuart, editor, and Berlon C. 
Cooper, Eastern editor, Electrical Con- 
struction and Maintenance. The con- 
tinuing growth of new building 
construction and greater activity in 
modernization assures a _ continued 
growth of electrical construction and 
electrical maintenance, they pointed 
out. Areas of special growth activity 
include lighting, air conditioning, and 
electric space heating, which is fast 
building up to a sizable market, they 
said. 

“Steel Electrical Raceways” were 
discussed by Walter O. Zervas, re- 
search engineer for American Iron and 
Steel Institute. Steel production ca- 
pacity is up, he said, in discussing 
today’s status of the steel industry, so 
that demands can be met for the fore- 
seeable future. 

The*following Eastern section offi- 
cers were elected: president—A. O 
Hyde ; vice president—W. M 
Carroll vice president— 
George H. Schardien: third vice presi 
lent—John W. Hager; and secretary 
treasurer—J. W. Kind. The Execu- 
tive Committee consists of the officers 
nd C. A. Berlepsch, J. W. Canada, 
Howard A. Brown, B. F. Greene, 
l. D. Lynett, Frank Stetka, B. B. 
Whelan, A. Angelo, and J. D. O’Con- 
nell 


first 


1 
second 


‘Safety you Can’t Forget” was pre- 


sented by C. A. Biddulph, Eastern 
Manager. the Thomas & 
“New Wiring 


Division 
setts Company. and 
Connector Methods” were described 
by S. N. Buchanan, President, Buc 
Electrical Manufacturing Compam 


Western Section 


Inadequate wiring and its effect on 
electrical safety, efficient application of 
modern appliances and industry sales 
was the general theme at the Golden 
Anniversary Convention of the West 
ern Section, International 
of Electrical Inspectors 
More than 500 inspectors 


Association 
last month 
, contractors 
nd guests met at the Hotel Seelbach 
n Louisville, Ky., Oct. 11-13 to hear 
prominent industry speakers review 
national problems and to exchange ex 
1 in local areas 

International president, B 
Donald. Rochester. N. Y told the 
convention that Light’s Diamond 
Jubilee and National Electrical Week 
are the two outstanding 
events of the year 1954. Among 
TAEI objectives Mr. McDonald pro- 
posed the following: 

Promote increase in electrical inspec- 


periences gaine 


A. Mc- 


electrical] 
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tion forces and more re-inspection to 
reduce fire due to electrical 
causes. Most of these are attributed to 
NEC violations and uninspected instal- 
lations. 


losses 


Recognize the interdependence of all 
phases oi the electrical industry to 
foster better, safer electrical installa- 
tion. Maintain criticism on a con- 
siructive basis. 

Growth in the use of room air con- 
ditioners is definitely held back by 
inadequate wiring, H. G. Strong, exec- 
utive secretary, Refrigeration Industry 
Safety Advisory Committee, Washing- 
ton, D, C., told the inspectors, This 
committee advocates the uniform ac- 
ceptance throughout the country of the 
latest edition of the American Stand- 
ard Safety Code for Mechanical Re- 
frigeration (ASA-B9-1) plus _ the 
National Electrical Code to govern all 
electrical materials, design, workman- 
ship and inspection, he noted. 

R. W. Wilson, Kentucky Utilities 
Company, Lexington, pursued the 
theme of inadequate wiring by noting 
that everyone in the electrical indus- 
try suffers when no circuit exists for 
an appliance. 

\ full day was devoted to code panel 
reports and open forum discussion of 
code problems and questions under the 
guidance of C, M. Park and J. E 
Fisher. Inspectors and _ contractors 
present had an opportunity to get solu- 
tions to their specific problems from 
nationally recognized code experts. A 
good majority of inspectors at the 
session voted against a suggestion to 
permit installation of vertical feeder 
busways in hoistways (one method of 
getting additional feeder capacity in 
office buildings). The use of pre-cast 
concrete core (Flexicore) floor and 
ceiling as a raceway was discussed at 
some length. It has not been approved 
by U. L. as yet as a raceway and 
experience with a few installations in 
this country has led to electrical in- 
spector dissatisfaction, the discussion 
revealed. 

\t the concluding business session 
the following Western Section officers 
vere elected: president—J. E. Fisher, 
Elkhart, Indiana; first vice president— 
Glenn Rowell, Minneapolis, Minn.; 
second vice president—Robert Thomp- 
son, Albuquerque, N. M.; secretary 
treasurer—H. L. Parks, Charleston, 
W. Va. Newly elected members of the 
executive committee include: L. S. 
Crain, Ralph Moore, Charles Kenig, 
E. H. Rueppel, Theodore Briegel and 
Robert Owen. Representatives on the 
executive council, TAEI include: S. R. 
Todd, Chicago: O. E. Radtke and 
G. C. Monroe, Springfield, Mo. 

Between convention sessions, dele- 
gates visited an interesting display of 
new electrical products 


Arthur W. Hooper 
Named NAED 
Executive Director 


Arthur W. Hooper has been ap- 
pointed executive director of the Na- 
tional Association of Electrical Dis- 
tributors. He succeeds the late Charles 
G. Pyle. 

Mr. Hooper is a graduate of Colum- 
bia University, and has been a member 
of the editorial staff of Electrical 
Wholesaling, 2 McGraw-Hill Publica- 
tion. since 1945, and its editor since 
1951. 

During World War II, he served 
four years with the U. S. Coast Guard. 
Mr. Hooper became Commanding Of- 


ARTHUR W. HOOPER 


licer of a Sub Chaser with the rank oi 
Lieutenant. He saw service in the 
\tlantic and Pacific theatres and con 
cluded his military service as officer in 
charge of a repair base for smal]! boats 
in the Philippine Islands. 

Mr. Hooper was associated with the 
Fitzgerald Publishing Co., a division 
of the Walter H. Baker Play Publish 
ing Co., before he joined Electrical 
Wholesaling 

His «ntimate with the 
electrical distributing industry during 
the past eight years has allowed him to 
make a close study of the economic 
considerations and sales procedures for 
marketing products through distrib- 
utors. As the Executive Director of 
the NAED, Mr. Hooper will manage 
an organization with an active mem- 
bership of over 1100 houses. The Asso- 
ciation represents the electrical dis- 
tributing industry, which is responsible 
for a vast proportion of the nation’s 
annual sales volume of electrical con- 
struction materials and appliances— 
almost six billion dollars. 


association 
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NEW CHIEF 
supporting North Dakota State Board 


INSPECTOR of the self- 
of Electricity is former Board member 
George Yineman of Bismarck. Yineman 
has his 21-inspector force cracking down 
on illegal contracting activities of un- 
licensed persons and is promoting a new 
rural electric reinspection program _in- 
volving the active cooperation of insur- 
ance companies and the farmers 


NISA News 


William M 
NISA 
in 1955 and ‘partner in Larsen-Hogue 
Electric Co., Los 








Hogue, past-president 


General Convention Chairman 
\ngeles, is a director 
of the Rotary Club of Lynwood, Calif 
s e s 4 


fhe Annual Southeastern Chapter 


Conference was held October 7-9 at 
the Tampa Terrace Hotel in Tampa, 
Fla. The meeting, always one of 


NISA’s major chapter events, began 
with registration on October 7 and a 
president’s reception and cocktail party 
that evening. Meetings were held on 
Friday and Saturday mornings, Oc- 
tober 8 and 9, with Friday afternoon 
set aside for local shop visits and Sat- 
urday afternoon for recreation. 
. s * * 


The general chairman of NISA’s 
1955 Convention, to be held June 6-10 
at the Hotel Statler in Los Angeles, 
is past-president William M. Hogue, 
Larsen-Hogue Electric Co., Los An- 
geles. He will be assisted by eight 
committees, the chairmen of which are 
as follows: 

Program Committee--George Lar- 
sen, Larsen-Hogue Electric Co., Los 
Angeles 

Special Events Committee—Russell 
C. Lockard, Lockard Motor & Pump 
Co., Huntington Park, Calif. 

Transportation Committee—William 
Pompey, Pompey Electric Motor Serv- 
ice, Pasadena, Calif. 

Promotion Committee — Joseph 
Walta, Littlejohn-Reuland Corp., Los 
Angeles, Calif. 
Registration & 


Information Com- 











NO SMUDGE 
NO CLEANUP \ 


A SAFE SOLDERED JOINT 


Eliminate time-wasting and costly 
cleanup with this air-acetylene outfit. 
Its flame is clean, hot, easy to handle. 
One flick of the thumb gives instant 
working heat. No smoke, fumes, soot, 
or stain. One handy kit takes care of 
all of your soldering, heating, and light 



























Th 








Carry WATER, GAS 


AIR LINES, CABLE 


at any angle to beams 








brazing requirements. See your LINDE 
Jobber today. Or write LINDE AIR 
Propucts COMPANY, a Division of 
Union Carbide and Carbon Corpora- 
tion, 30 E. 42nd Street, New York 17, 
N. Y. In Canada: Dominion Oxygen 
Company, Toronto. 


Get it from your 
LINDE jobber. 


Four stems and a soldering iron handle 
every type of work. Fully adjustable pres 
sure regulator permits exact fame adjust 
ment for each soldering job. 








e term “Prest-O-Lite”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 


with 


“EFFICIENCY” 


CONDUIT 
HANGER 
“TYPE F” 


On open steel construction. Efficiency “Type F” 


conduit Hangers are your best choice for carrying 
¥2"" to 242" pipe and armored cable. Patented radi- 
ating ridges and 5-point gripping surface keep pipe 
and cables suspended dead center, permitting it to 
be carried securely at any angle to the beam. 


Write today for Catalog 38-A. 
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mittee—Lloyd J. Mokler, Zamboni 
Brothers, Paramount, Calif. 

Exhibits Committee—Earl F. Swein- 
hart, Sweinhart Electric Co., Los 
Angeles. 

Finance Committtee—William C. 
Hill, Hill Electric Co., Los Angeles. 

Women’s Committee—Mrs. William 
M. Hogue (Larsen-Hogue Electric 
Co., Los Angeles) and Mrs. Earle F. 
Sweinhart (Sweinhart Electric Co., 
Los Angeles), co-chairwomen. 

e + * e 


New members in NISA are Bakers- 
field Electric Motor Repair, Bakers- 
field, Calif.; Link’s Electric Motor 
Service, Ocala, Fla.; Dressel Elec- 

y T P Mar, trical Co., Highland, Ill. ; Creston Elec- 

BRING OUR RANSFORMER UZZLES TO wad tric Motor Service, Creston, lowa; 

— Hub Armature Works, Lafayette, La. ; 

LANNING A TRANSFORMER INSTALLATION can Fixall Electric Motor Service, Grand 

become quite puzzling. But, the pieces fall easily in Rapids, Mich.; Jones Electric Co., 

: s . Muskegon, Mich.; Page Electric Co., 

place when specially trained, experienced STANDARD Ps. aoe : 

: : , : : Dunn, N. C.; Keith’s Electric Motor 
engineers are called in and consulted. This service is 


; Service, Eugene, Ore.; Barsh Electric 
available to you without cost. Call STANDARD today! Service, Aiken, S. C.: and Atlantic 


- ° ~ | . 
Electric Co., Santurce, Puerto Rico. 
* 2 & o 


a. 

‘i Quaker City Chapter held its first 
meeting of the 1954-55 year at Beck’s- 
on-the-Boulevard in Philadelphia on 
September 8. Newly elected officers 


presiding at their first meeting were: 
WARREN, OHIO president, Milton H. Eisenhardt, who 
REPRESENTATIVES IM PREMCEPAL CITIES operates a business in Camden, N. J., 


under his own name; vice-president, 
Safeguard against chock and Spark Hazards William M. Hendrickson, W. M. Hen- 
GROUND : treasurer, C. R. Durand, H. N. 
DETECTOR Crowder Jr. Co., Allentown, Pa. Com- 
RELAY : 


FOR UNGROUNDED EQUIPMENT 
IN HOSPITAL OPERATING ROOMS 











retary, Frank A. Schaef, Electric 


drickson & Co., Philadelphia; sec- 
| Maintenance Equipment, Philadelphia ; 








Recommended 


SAFE PRACTICE 


OF THE 


National Board of Fire Underwriters, Oe MME cosnccun 


FOR ~he REPRESENTATIVES IN 
HOSPITAL OPERATING oe PRINCIPAL CITIES. 


ROOMS 
AS RECOMMENDED BY THE 
NATIONAL FIRE PROTECTION ASSOCIATION 


we IAEl OFFICERS of Westchester Chapter 
wa (New York) attending the 30th annual 


RELAYS Eastern Section meeting at Atlantic City 


were Wallace E. Breitman, secretary, and 
4 I S N 4h L Horace S. Odell, chairman, both with 
Consolidated Edison Co. of N. Y., at 
*NGINE E -R CO | White Plains and Mt. Vernon, respec- 
’ | _ tively. 
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RHODE ISLAND INSPECTORS represent- 
ing Providence and Pawtucket, respec- 
tively, at IAEI’s annual meeting of the 
Eastern Section were: James F. Burns, Jr., 
secretary of Roger Williams Chapter, and 
Wm. E. O'Neill, chairman of Board of 
Examiners for electricians for Rhode Is- 
land. Mr. O'Neill was first president of 
Roger Williams Chapteg served in this 
post for three years, and was followed by 
Mr. Burns as president 


mittee chairmen are: program com- 
mittee, Ralph Kufen and Joseph Wag- 
ner, co-chairmen; membership com- 
mittee, Samuel Augustine; publicity 
committee, Arthur Fowler; research 
committee, Joseph Previty. 

* * 2 * 


New England Chapter met Sep- 
tember 16 at its usual meeting place, 
the Hotel Bradford in Boston. Follow- 
ing a business session, the meeting was 
turned over to Milton Volcker who 
entertained the group with a travelogue 
and color slides. 

e * * & 


Great Lakes Chapter held its Sep- 
tember 11 meeting at the Whitemore 
Lake cottage of Charles J. Cannon, 
Nimmo Electric Co., Detroit. 

© . * ry 


Niagara chapter met September 25 
at the summer home of Barton Wardell 
(Wardell-Thurston Electric Co., Buf- 
falo, N. Y.) on the St. Lawrence River 
near Clayton, N. Y. 

* > * * 


West Okaboji Lake, Iowa, was the 
scene of a joint meeting of the North 
Central and Midwestern Chapters held 
on September 17-18. In addition to 
three speakers, the program included 
a round table shop discussion con- 
ducted by North Central president 
Warren Mielke, Mielke Electric 
Works, Duluth, Minn., and Midwest- 
ern chairman, Robert H. Longmore, 
Omaha Electric Works, Omaha, Neb. 

ry ¥ © © 

The monthly meeting of the Central 
District Chapter was held on Septem- 
ber 14 in Chicago’s Tower Club. In 
addition to dinner, the program in- 


ELECTRICAL CONSTRUCTION 


Ts od od 


OVERLOADS 
INSTANTLY 


WITH THE 


COLUMBIA 
TYPE AC-1 
VOLT-AMMETER 


Discover overloads and avoid trouble 
before it happens. Use the Columbia 

Type AC-1 for checking and testing 
electrical circuits. Simply snap the 
insulated jaws oround the conductor 

for ampere reading, or plug in leads 

to read voltage. 

This popularly priced, conveniently sized 
instrument has six ranges, up to 600 am- 
peres and 600 volts, all with finger tip 
control. Convenient switch enables operator 
to select the following A. C. ranges: 
0/12/60/120/600 amperes: 0/150/600 volts. 
Measures current quickly and safely without 
breaking circuit or shutting down equipment 
Accurate to within 3% of full scaie deflection. 





Jaws accommodate bare conductor or insu- 
lated cable to 11/2’ diameter or bus 
bars to 2” x V2". 


For use on all commercial 
frequencies — and 400 


cycles too! —~ 
ato j $57.50 


With Voltage 


Write today for » 


Bulletin AC-41 leads and 


Carrying Case 


COLUMBIA ELECTRIC MFG. CO. 
4541 Hamilton Avenue 
Cleveland 14, Ohio 5023-CE 





BE SURE! USE M&W 
© 

watertight 

connectors 


with new protection you need! 


Now! A good connector with a conical 
compression ring that pulls up watertight, 
seals the tapered Neoprene bushing uni- 
formly around the cable. Has extra take- 
up capacity, too. 

LOW IN COST! HIGH IN PERFORMANCE! 


Made in 2-screw or hex-nut types. Fit %4” 
to 1%" hub or knock-out; cable sizes from 
10/2 to 2/3. Write for details and new 
Catalog No. 20-B. 
Water-Tight Connectors — Non-Water-Tight 
Connectors — Service Entrance Kits — Service 


Entrance Caps, Straps and Sill Plates 
— BX and Romex Connectors. 


Cut-away View 


Shows new conical com- 
pression ring that seals 
bushing tight around 
cable. 


Actrinld ting 
The M. & W. ELECTRIC MFG. CO., Inc. 


EAST PALESTINE, OHIO 
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Savings on the first 90 bends repaid the en- 
tire cost of this Tal ONE-SHOT Bender— 
used in the electrical installation at new 
Technical Buildings of the Milwaukee Voca- 
621 90° bends were made 
in 14%" to 3” conduit, saving 621 elbows 
and cuts, and many more threads and coup- 
lings. Only 3 elbows were used on the entire 
job BECAUSE the Tal ONE SHOT com- 
pletes bends in one single operation! No shift- 


tional School. 


ing of conduit is necessary. 





® $438.56 in materials 

SAVED ON ONE JOB 
WITH A TAL 

PORTABLE BENDER 


Mageow Electric Co. 





Milwaukee 


























© Complete line of benders 
for rigid conduit in any 
sizes. 


© Small combination pro- 
duction benders for rigid 
and EMT. 


* TAL six-way hickeys do 
what others can't do. 








TAL BENDER, INC. 


Kai 


UNIVERSAL PRESSURE TYPE 


ADJUSTABLE LUGS 


One or two bolt holes 


Wire sizes Nos. 14 to 1,000,000 CM. One 
piece construction — easily installed. Body is 
well proportioned to withstand excessive use, 
with ample thread area. Makes tenacious 
grip on stranded conductors, forcing contact 
with each wire in strand, thereby insuring 
utmost in conductivity——bottom of tongue 
surface is ground. Not susceptible to release 


under vibration 


Write for dimensions and prices 


KRUEGER & HUDEPOHL, INC. 
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DISPLAY ADVERTISING 
© Arouses Interest 


DIRECT MAIL 
© Gets Personal Attention 


© Creates Preference 


© Triggers Action 


After your prospect hos been convinced by 
Display Advertising, he still must act. A 
personclized mailing piece, is a power- 
ful action-getter. Send for ovr Industrial 
Direct Mail Catalogue, 150 lists available. 


Resuty 


inf 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 











Direct Mail Division, 
McGraw-Hill Publishing Co.. Inc. 
330 West 42 St., N. Y. 36, N. Y. 
Please forward my free copy of the McGrow 
Hill ‘‘Industriol Direct Mail Catalogue." 


Nome 





Compony 

















Address 
City y, 





cluded a panel discussion on “Teeh- 
nical and Shop Problems” and “Sales 
and Business Administration.” 

* * * 


New officers of the Northwest Cen- 
tral Ohio Chapter are: president, 
\ndrew C. Benner, Mcdern Elec- 
tric Service, Inc., Columbus; vice- 
president, Fred Wilkin, American 
Electric Works, Columbus; secretary, 
Wayne Pierson, Marion Electric 
Motor Service, Inc., Marion; treas- 
urer, Elmer Girkins, Girkins Electric 
Co., Toledo; and assistant secretary, 
C. K. Glass, Glass Electric Motor 
Service, Springfield. The chapter 
held a luncheon meeting September 18. 

+ * * . 
Electric Co. Ltd., Van- 
couver, B. C., has moved to 45 E 
Fourth Avenue and its new telephone 
number is Fairmont 6685 

+ + * * 


Longley 


Joe Previty, vice-president of NISA, 
was a guest speaker at September 
meeting of New York Metropolitan 
chapter. Joe spoke on a very important 
problem of pricing motor repairs. Over 
40 people who attended the meeting 
enjoyed this talk which was followed 
by a lively discussion. 

From Walter J. Prise, Queens Elec 
tric Motors. Inc., Jamaica, L. I., N. Y. 


DATES AHEAD 


National Electrical Manufacturers 
Assn.—Haddon Hall Hotel, Atlantic 
City, N. J., November 8-11. 

National Farm Electrification Confer- 
ence—Van Curler Hotel, Schenec- 
tady, N. Y., November 18-19. 

Plant Maintenance & Engineering 
Show—International Amphitheatre, 
Chicago, Ill., January 24-27. 

International Heating and Ventilating 
Exposition — Commercial Museum 
and Convention Hall, Philadelphia, 
Pa., January 24-28. 

American Institute of Electrical Engi- 
neers—Winter general meeting, Ho- 
tel Statler, New York, N. Y., Jan- 
uary 31-February 4. 

National Rural Electric Cooperative 
Assn.—Annual meeting, Atlantic 
City, N. J., February 14-17. 

National Electrical Manufacturers 
Assn.—Edgewater Beach Hotel, Chi- 
cago, Ill., March 13-18. 

Chicago Electrical Industry Show— 
Third biennial exhibit sponsored 
by the Electric Association of Chi- 
cago in cooperation with the Elec- 
trical Maintenance Engineers of 
Chicago, Conrad Hilton Hotel, 
Chicago, Ill., May 10-12. 

National Fire Protection Assn.—59th 
annual convention, Netherland Plaza 
Hotel, Cincinnati, Ohio, May 16-20. 

National Industrial Service Assn., 
Inc.—Annual convention, Hotel Stat 
ler, Los Angeles, Calif., June 5-9. 

Illuminating Engineering Society 
National Technical Conference, 
Statler Hotel,, Cleveland, Ohio, Sep- 
tember 12-16. 
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Among the 








Headquarters Announcements 





Sunbeam Lighting Co., Los Angeles, 
Calif—Daniel Rashall, national sales 






coordinator. 
Beaver Pipe Tools, Inc., Warren, 
{ Ohio—Russell Herig, field sales mgr. 





Youngstown Metal Products Co., 
Youngstown, Ohio—Henry A. Hol- 
berson, vice president and general 

, manager. 

Insul - 8 - Corporation, 
Califi—C. J. 
manager. 

Steber Mfg. Co. of Calif., Los 
Angeles, Calif.—John Kresich, sales 
manager; Paul Waterbury, special 
sales representative. 

Sterling Electric Motors, Inc., Los 
Angeles, Calif—John R. Howell, sales 
manager and director. 

T. J. Cope, Inc., Philadelphia, Pa.— 
Frederick G. W. Ullberg, vice presi- 
dent and treasurer. 

Minnesota Mining & Mfg. Co.. 
Irvington Varnish & Insulator Div., 
Irvington, N. J.—Frank J. McGuinn, 
sales manager. 

Engineered Instruments, Inc., Hay- 
ward, Calif., has taken over the facili- 
ties and operations of D-V Welding 
Controls, Oakland, Calif. 

Telecom, Kansas City, Mo.— 
W. P. Hercules, sales manager. 

Brown Company, Berlin, N. H.— 
Laurence F. Whittemore, 
vice president. 

Pittsburgh Reflector Co., Pittsburgh, 
Pa. has merged with the Holden 
Lighting Manuiacturers Ltd., Ontario, 

Markel Electric Products, Inc., Buf- 
falo, N. Y.—Richard C. Piper, sales 
manager. 

John A. Roebling’s Sons Corp.. 
Trenton, N. J.—Charles C. Shackford, 
product engineer electrical 
division. 

American & Cable Co., 
3ridgeport, Conn., has purchased The 
Bristol Company, Waterbury, Conn. 

General Electric Co. has opened a 
new plant for its welding equipment 
dept. in York, Pa. to replace the Fitch- 

burg, Mass. plant 

Federal Pacific Electric Co., New- 
ark, N. J. has acquired the Gardner 
Electric Mfg. Co., 
Calif, 






Burlingame, 
general 





Mayo, sales 

















Inc., 






executive 









































for wire 








Chain 




















San Francisco, 








Regional Appointments 
NEW ENGLAND 


Thomas & Betts ( Edward W. 
McCrane, sales representative for the 
Boston territory. 









O.. 








Manufacturers 





MODERN 
DESIGN 


and SIMPLE 
OPERATION 





NON-CODE FIRE ALARM STATION 2 


Here is an all new non-code UL approved fire alarm station 
for use in all types of buildings. Clean and simple in appearance, 
this station provides complete dependability of operation. Its 
two-position locking mercury switch element provides positive 
contact when operated, but is not affected by shock or vibration. 
The element is hermetically sealed for protection against dirt 
and moisture. 

The photos at the right show the ease with which the station 
is reset after use. (Fig. 1) Station closed and about to be oper- 
ated. (Fig. 2) Open station. (Fig. 3) Lift up sliding front panel. 
(Fig. 4) Replace glass rod (broken glass is self-clearing). 





For complete details on this and other Couch 
fire alarm equipment write for Data Sheet Fl 


4. 





, Peace te 
Private telephones for home and office . . . hospital signoling systems . . . aportment house 
telephones ond moil boxes . . . fire clorm systems for industrial plants ond public buildings. 
NORTH QUINCY 71, MASSACHUSETTS, U.S.A. 


in Canada: Canadian Marconi Company, Montreal. 





OTHER 


Res 


FLOODLIGHTS 
for MERCURY 
OR INCANDESCENT 









MERCURY FLOODS 
.. Solved Our = 
Yard Lighting oe 
Problem! 1 








4200 SERIES 

OPEN OR CLOSED 

750 to 1000 Watt Flood 
— << 


3800 SERIES 
300 to 1500 WATT 
ELIPTOR FLOODS 


“ENDOVAL” MERCURY- 
VAPOR LUMINAIRES 


Y 


18 and 20 in. REAR 
SERVICE FLOODS 


+ 


AREA LIGHTER 





3 
HIGH EFFICIENCY ALZAK 
UNIT FOR NEW PLANTS 
OR FOR MODERNIZING 
EXISTING LIGHTING 

Double parabola design as- 
sures positive control of light. 
Telescoping arm permits cov- 
} erage to any desired position. 
One-piece cast socket housing 
includes telescoping arm— 
protects wiring. socket and 
lamp from moisture. 
Simplified wiring—splices are 
protected from heat of lamp. 
Hinged lens cover protects in- 
terior from dirt accumulation. 
Send for full catalog data. 


REVERE ELECTRIC MFG. CO. 
6017 Broadway, Chicago 40, til. 
Available.in Canada thru 
Curtis Lighting, Ltd. 
Leaside, Toronto, Ontario 


Companion units available 
for incandescent lamps. Can 
be mounted side by side with 
Mercury for color correction 
Small - size—tight weight 
attractive. 














WITH TOP FLOODS 
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MIDDLE ATLANTIC 


Pittsburgh Reflector Co.: mi A, 
White, Jr., field representative for 
northern and central New Jersey with 
offices in New York City. 

BullDog Electric Products Co.: 
Robert L. Major, Pittsburgh, Pa. dis- 
trict sales manager 

Metalcraft Products Co., Ine. 
A. Jennings, sales representative for 
New York State excepting New York 
City. 

Thomas & Betts Co.: Joseph Scholl, 
Baltimore, Md. and George Manahan, 
Albany, N. Y., sales 


SOUTH ATLANTIC 


Minneapolis-Honeywell Regulator 
Co.: H. E. Grossman, manager of 
Washington, D. C. branch. 

Line Material Company: Robert E. 
Deal, apparatus engineer for the Caro- 
linas, Georgia and Florida 


: James 


representatives, 


EAST CENTRAL 

Ridge Tool Co.: Milo Sharp, Michi- 
gan and Indiana; Carl Petersen, IIli- 
nois, factory representatives. 

Thomas Industries Inc., Moe Light 
Div.: Roger E. Keys, sales representa- 
tive for Indiana and northeastern Ohio 
with offices in Indianapolis. 

Minneapolis-Honeywell Regulator 
Co.: J. H. Nixon, manager of Grand 
Rapids, Michigan office. 


WEST CENTRAL 


Accurate Mig. Co.: M. J. Cleary, 
sales representative, St. Louis, Mo. 

Sylvania Electric Products Inc.: 
John J. Bahnak, district sales super- 
visor of the lighting division, Minne- 
sota territory. 

Ridge Tool Co.: Walter R. Miller, 
factory representative for North and 
South Dakota. 


WEST 

General Electric Co.: Harold C. 
Jenseth, plant manager of the San 
Francisco Distribution Assemblies 
Dept. plant. 

General Controls Co.: Thaer Ben- 
jamin, manager of Salt Lake City, 
Utah branch office. 

Accurate Mfg. Co.: M. J. Cleary, 
sales representative for northern Cali- 
fornia with offices in San Francisco. 

Pittsburgh Reflector Co.: S. E. 
Gardner, field representative for south- 
ern California, working out of Los 
\ngeles. 

Sylvania Electric Products Inc.: 
Robert C. Harper, western regional 
sales manager for lighting ; William L. 
Friend, Los Angeles district sales man- 
ager; Robert W. Thunen, San Fran- 
cisco district sales manager. 

Thomas & Betts Co.: E. L. Johnson, 
manager of the new sales office and 
warehouse in San Francisco. 





We'll give you quick delivery , sa 4 


and lowest prices 


on parts for Brown & Brockmeyer « 











WHERE 
To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction— 

Maintenance—Repairs 

















LINDELL Attachment 


FAST, EASY BORING 
Drill attachment for 
easy boring in hard- 
to-reach places, 
overhead or 
below, 

without 

adjust- Reduced speed for 
ing. more power. 


FITS ANY 
Y%" DRILL 


At your jobber, or write. 


LINDELL ELECTRIC svinncapotis 19, Minn 


$TOP“4:2tWATER 


With FORMULA NO. 640, a clear liquid which pene- 
trates 1” plus in concrete, brick, stucco, plaster, ete. 
Seals out water, dirt. Holds 20’ head. Use outside and in 
Preserves all absorbent materials. Sold 14 years. Quick, 
economical, sure. $3-in 55's. Free sample.,See Sweet's. 
HAYNES PRODUCTS CO., OMAHA 3, NEBR. 











[oe 


g Century Delco + General Electric « Jack & Heintz 
e Leland « Marathon + Packard « Redmond « 


is el ag Wagner mn Westinghouse — motors in transformer design and manufacture. 
Write for catalog—on your letterhead—to : 
HINDLE TRANSFORMER CO., INC. 


The HARRY ALTER (C0., Inc. | XPERSSRERESES 


1728 S. Michigan Ave. 134 Lafayette St. 
ROBOT OPERATORS 


Chicago, Illinois New York, N. Y. 
WHOLESALE ONLY 
rite OPEN ~ CLOSE ~LOCK: DOORS, GATES 
ooo i electronically 


YOU CAN RELY ON 


Backed by more than 15 years experience 








Flemington, N. J, 


HARRY ALTER gives you snappy service! 


COMMERCIAL 
RESIDENTIAL & SPECIAL 


BO sonore 
ROBOT APPLIANCES, INC 


4 INDUSTRIAL 
oy 
ed \ 7041 ORCHARD - DEARBORN, MICHIGAN 


= 


experience pays 





A GOOD Habit 


The Where-To-Buy Section of 
Electrical Construction and 
Maintenance supplements other 
advertising in this issue with 
these additional announcements 
of products and materials of 
special interest and application 
in the field of electrical con- 
struction, maintenance and re- 
pair work. Make a habit of 
checking this page each issue 
—a good habit! 


let TWS* prepare 
your industrial literature 





*TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co. 
330 W. 42nd St., N.Y.C. 


send for information 
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SELENIUM RECTIFIER 
OPERATION 


[FROM PAGE 100] 


ac input of 208/230 volts, 60 cycles; 
de output of 230 volts or 250 volts; 
74 kw to 100 kw. This is the unit 
most often used, and it is the cheapest. 

2. Fan-cooled, 2-winding (or iso- 
lated winding) transformer type; ac 
input of 208/230 volts or 416/460 
volts, 60 cycles; de output of 230 volts 
or 250 volts. In same kw ratings as 
the previous type, this unit is used on 
440-volt, 3-phase circuits. It is appre- 
ciably more expensive than the first 
type. 

3. Normal convection cooled, auto- 
transformer type; ac input of 208/230 
volts, 60 cycles; dc output of 230 volts 
or 250 volts; 4 kw to 100 kw. In price, 
this type of unit falls between the two 
previous types. The unit has no fan or 
other moving parts. Only a pilot light 
will indicate when the unit is on. Oc- 
casionally when very large transfor- 
mers are involved a hum can be heard. 
Quiet operation suits such a unit to 
applications where noise would be a 
disturbing factor. 

4. Normal convection 
winding transformer type; ac input of 
208/230 or 416/460 volts, 60 cycles; 
de output of 230 volts or 250 volts. 
This type has no moving parts and can 
be used on 440-volt lines. 

Rectifiers for electroplating and elec- 
trochemical processing can be divided 
into three classes : 

1. The most economical type is the 
fixed or basic voltage unit. It has one 
output voltage—not variable. 

2. For larger units only, 


cooled, 2- 


there is a 
rectifier type which permits partial 


control of voltage output—for in- 
stance, 6 to 12 volts or 3 to 6 volts. 
3. A third type provides variable 


voltage over a full range—0 to 6, 0 to 
9, etc. 

Plating and anodizing rectifiers can 
be made with any input phase, cycle 
and voltages, with outputs from 25 to 
25,000 amperes at constant or variable 
voltage. Typical specs are as follows: 

Input: 1l-phase or 3-phase 110,- 
220, 480 or 550 volts, 50 or 60 cycles. 
Output: fixed or variable, any dec 
voltage up to 60 volts, up to 300 am- 
peres. 

2. Input: 
550 volts, 25 or 60 cycles. 


208, 220, 440 or 
Output: 0 to 


24 volts dc, variable voltage, 2000 am- 


3-phase 


peres. 
Selenium rectifier assemblies are 
also made for 3-phase, 2300-volt in- 


put and for 3-phase, 208, 220, 440 or 


550-volt input 
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SEARCHLIGHT SECTION 


EMPLOYMENT: 
BUSINESS: 


‘OPPORTUNITIES " 








EQUIPMENT 
USED OR RESALE 





UNDISPLAYED 
$1.20 per line, minimum 3 lines. To figure advance 
payment count 5 average words as a line, 
Position Wanted undisplayed rate is one-half of 
above rate, payable in advance. 
Boz Numbers in care of our New York, Chicago & 
San Francisco offices count as one additional line. 
Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 








—RATES— 


New Ads Received by November 22nd at the New York office, 
appear in the December issue subject to limitations of space available. 


DISPLAYED 


cote anted or For Sale Advertisements 
stable = in Displayed Style. 

Indios ual Spaces with a rules for prominent 
display of advertisem 

The advertising rate is. $11. 00 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
one column. 3 columns—-30 inches—to a page. 


330 W. 42nd St., New York 36, N. Y., will 
E.C.M. 

















REPLIES (Bor No.): Address to yy nearest you 
NEW YORK: 330 W. 42nd St. 
CHICAGO: 520 N. Michigan pr (11) 
SAN FRANCISCO: 68 Post 8t. (4) 


SELLING OPPORTUNITY OFFERED 


WANTED ‘ELECTRICAL ‘Sales Engineer to 
travel Indiana, Ohio, Illinois, Southern Mich- 
igan. Make take-offs and handle bid follow- 
through on line of industrial and commercial 
electrical distribution equipment. Car, salary, 
bonus, expenses. Possible future sales manage- 
ment. Daly Equipment Co., 111 143rd St., Ham- 
mond, Ind. 

| 


BUSINESS OPPORTUNITY 


Electrical Engineer—Extensive ane diversified 
experience, wants opportunity to become ac- 
tive partner or major stock holder of an elec- 
trical construction or allied manufacturing 
firm. BO-4303, Electrical Construction & Main- 
tenance. 























| 


LEGAL NOTICE 


\sr/ ATEMENT “REQU ad Rt THS ACT | OF A 
BY 


AUGL U ‘ST 
24, 1912, AS AMEN ¥ THE OF 
{ ANI 


ACTS 





MARCH 3, 19% ULY 2 ee (Title 
} 39, Unite ta tes ‘Code S — 
SHOWING 


CIRCULATION 
Of Electrical Construction and Maintenance published 
|monthly with one add’l Directory issue in Sept, at Al- 
bany, New York, for October 1, 1954, 
| LL ‘The name and address of the publisher, editor, and 
business manager is: Publisher McGraw-Hill Publishing 






Company, Inc., 330 West 42nd Street, New York 36, N. 

lY.; Editor, W. Tr. Stuart, 330 West 42nd Street, New 

|York 36, N. Y.; Busines anager, C. B. Shaw, 330 West 
New York : 


|42nd Street, 
a The owner is: McGraw-Hill Publishing ro ~ 
\Inc., 330 West 42nd Street, New York 36, N. Y. ock- 
|holders holding 1% or more of stock: Donald C. ieee 
jand Willard T. Chevalier, Trustees for Harold W. Mec- 
|Graw, Donald C. McGraw and Puen M. Stoltzfus, all 
of 330 West 42nd Street, New York 36, N. Y.; Donald C 
McGraw ane Harold W. McGraw, Trustees for Catherine 
1M. Rock, 330 West 42nd Street, New York 36, N. Y.; 
Donald Mec raw, Executor of the Estate of Curtis W. 
McGraw, 330 West 42nd Street, New York 36, N. Y.; 
peers C. McGraw, 330 West 42nd Street, 7 w Yor: 36, 
; Mildred W. ‘McGraw, Madison, New J 3 Gra 
“California: 








|W. tt 5 536 Arenas Street, LaJolla, 
ae & Company, c/o Wellington Fund, I 
{mont 
3. The known bondholders, mortgagees. and other secu- 
Irity holders owning or holding 1 percent or more of total 
{amount of bonds, mortgages, or other securities are: None. 
Paragraphs 2 and 3 ine ‘lude . in cases where the stock- 
lholder or security holder appears upon the books of the 
jcompany as trustee or im any other fiduciary relation, the 
|name of the person or corporation for whom such trustee 
jis acting; also the statements in the two paragraphs show 
the affiant’s full knowledge and belief as to the circum- 
jstances and conditions under which stockholders and se- 
jcurity holders who do not appear upon the books of the 
jcompany as trustees, hold noes and securities in a ca- 
pacity other than that of a bona fide owner. 
McGRAW-HILL PUBL ISHING COMPANY, Ze 
| By J. A. GERARDI, Vice Pres. & Tr 
| Sworn to and subseribed before me this 14th 
| September, 1954. 
} ([SHAL) ELVA G., 
(My Commission expires March 30, 


+ of 


saeeeeIN. 
956) 


PERMANENT POSITION FOR 
ENGINEERING EXECUTIVE 

Administrative position with old established: widely 
known electrical and qenenen “installation “and 
rr congenial tg 
perience In 





a in a aoceme ishments an 
it least five yoars 


the installation “and servicing of Yelectrically- 

coplonent, plus proven management ability, re- 
. Age 30 to 40. Remuneration: Salary, plus 
“Th 4 ity an coy for al lifetime career 

with a steadil tn 

will be oranted ont, appointment: | Please be sure to 

apply by nyt 

Dast AA 2 an earnings. 


Address—C. J. C. 
% Lyon, 9 East 55th St., New York 22, N. Y. 























ELECTRICAL 














—Your Best Source— 

efor every industrial and power applica- 

. Ose lengths—iong and short—reasonably 

e LARGEST STOCK IN Miowest 
Let us mg. ents— 


nd your inaulrt 
weil pa die 


Hous Los Angeles— 
Yukon 5547 ANgeles Ssiae 


UNIVERSAL Wire and Cable Co. 


2662 N Ci rm Ave., Chicago 14, til. 
EAstgate 7-4777 Code: UNIWIRE 








NEED WIRE? Want Bargain Prices? 


World's largest stock of nearly every con- 
ceivable type of electric and electronic 
wire & cable, all at surplus prices. 

Let Us Know What You Need! 
COLEMAN CABLE AND WIRE COMPANY 
4513 West Addison St. Chicago 41, II. 








Your inquiry 
will have 
Special value ... 





If you ti this gazi when 
writing advertisers. Naturally the 
publisher will appreciate it... but, 
more important, it will identify uu 
as one of the men the adve r 
wants to reach with this message 

- - and help to make possible en- 
larged future service to you as a 
reader. 














BOOKS 











ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade” 


WRITE FOR DESCRIPTIVE FOLDER TO 
THE ESTIMATOR PUBLISHING CO. 


Kenosha, 


4102 Wilson Road 
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architects 


air 

rate these SQUARE D features 
particularly high 

lowest known voltage drop 

_,.maximum efficiency, 

minimum power! loss 

smallest cross-sectional 

area... conserves valuable 

installation space 


contractors 


give these features 
\ ‘yr top billing 
\reduced installation time... 
simplified components, 


factory prefabrication 

new joint design (lower right 
all joint ends identical, 

connection bolts face outward 


interchangeable standard EXCLUSIVE JOINT DESIGN 


fittings permit horizontal 


or vertical riser applications Be ~ = =— 


users 


vote these 
SQUARE D features tops: 
low cost installation 
and maintenance 
most accessible connections 


totally enclosed... 
permanent safety construction, 


excludes dust ; 
Square D's exclusive joint design 


saves installation time and reduces maintenance 
cost. Joint ends are identical __ynnecessary to 
select mating ends before positioning oF hanging 
duct sections. Outward-facing, pre-installed bolts 
permit rapid assembly and easy maintenance. 


completely reuseable... 
rearrangement with the 
same components 


ASK YOUR ELECTRICAL DISTRIBUTOR FOR SQUARE D PRODUCTS 





HOW TO SIMPLIFY FEEDER 


Solve the problem of installing cable in congested 
areas with a G-E V-c interlocked armor cable system 


The easiest way to speed installation of primary and secondary feeder 
systems is to use lightweight, flexible G-E interlocked armor cable— 
indoors or outdoors. Easily-installed racks or troughs can be attached 
to existing structures. Corners and long unbroken runs are no prob- 
lem because the cable is flexible, and is supplied in lengths to meet 
the requirements of the job. This cable system weighs only about a 
third as much as conventional cable and conduit installations, and 
the small over-all cross section of interlocked cable permits easy 
installation in crowded areas. Splicing is a simple mechanical job— 


easily done by electricians on the site. 


For more information see your G-E Construction Materials dis- 
tributor or write Section W142A-1118. Construction Materials Divi- 


sion, General Electric Company, Bridgeport 2, Connecticut. 


Progress /s Our Most /mportant Product 


The flexibility of G-E interlocked armor cable 
saves layout and installation time because 
the cable can be run easily around corners 
and over beams. 
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